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Retread Construction in Indiana 





Method of Constructing Bituminous Retread Top on Old Gravel or Stone Roads or Other Types of 






URING the past year our state 

highway commission faced about 

90 miles of old roads with bituminous 
retread top. 

I know of no road surface that fits 


Surfaces That Have Become Rough or Disintegrated 


By A. H. HINKLE 


Superintendent of Maintenance, Indiana State Highway Commission, Indianapolis, Ind. 


closed by rolling are filled with cover- 
ing material (% in. aggregate), just 
preceding the third application of bitu- 
minous material. 

Preparing the Old Road as a Base.— 
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Fig. 1—Applying Road Oil A to Gravel Road to Be Used as Base for Retread Top 


in the gap between the traffic bound 
surface and the higher priced pavement 
any better than the surface we term 
“Bituminous Retread Top.” This sur- 
face can be constructed very smooth. 
It is dustless and easily maintained 
and maintenance costs are not high 
when the old road to be reclaimed has 


‘ sufficient width and strength. 


The bituminous retread top, with 
this paper is primarily concerned, as we 
have been building it, consists of a mix- 
ture of bituminous material and crushed 
stone, slag or gravel, made by several 
applications of the bituminous material 
to a layer of the aggregate spread on 
the old road. The mixture is kept 
smooth and uniform by the use of a 
grader or planer, until the bituminous 
material hardens sufficiently to cause 
the aggregate to compact under a 
roller. The aggregate is rolled after 


the applications when the bituminous 
material is in the proper stage of cur- 
ing. The surface voids that can not be 





This bituminous retread top has been 
built on old brick and other types of 
pavements that have become objection- 
able because of roughness and disinte- 
gration. The holes and depressions in 
the old pavement were first properly 
patched. Generally it has been built on 
an old gravel or stone road. It may 
be placed on any kind of an old road 
that is sufficiently strong to carry the 
load that is to go over it. It may be 
necessary, to level and strengthen the 
old gravel or stone road. This may be 
done very economically by adding a 
liberal application of metal the pre- 
ceding fall, winter, or early spring, 
which is compacted by traffic and “drag 
maintenance”; or by the use of a roller 
and stone screenings added to coarse 
aggregate as in waterbound macadam 
work. 


Use of Road Oil to Solidify Loose 
Material and “Level Up” Old Road Sur- 
face.—Our experience indicates that the 
cheapest building up, as well as leveling 
of the base, can be affected by treating 
the old road surface coated with 1 in. 
to 3 in. of loose aggregate (sized for 
ordinary drag maintenance) with % to 

















Fig. 2—Smoothing Oil-Treated Gravel Road by the Use of a 32-Ft. Drag. By This Process an 
Old Road Which Is Quite Rough Can Be — Smooth Preparatory to Placing the Retread 
op 
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Fig. 3—Patching “Potholes” Developed Under Traffic in Oiled Gravel Road by Use of Road Oil 
A and Gravel. The Oil Is Poured Into the Hole and Covered With Loose Gravel 


% gal. per square yard of 40 to 70 
viscosity road oil. The loose aggregate 
treated with the oil is spread and lev- 
eled over the surface with graders, 
planers and long base drags so as to 
make a perfectly smooth base on which 
to place the aggregate for the retread 
top. Superelevations and depressions in 
the old surface can be built up by suc- 
cessive applications of loose gravel or 
stone and the oil. The oil is of a suffi- 
ciently heavy grade to cement the loose 
aggregate and hold it in place after a 
few days’ drying. Traffic may be per- 
mitted to use the road during this op- 
eration. 

The use of road oil to solidify a layer 
of loose material on the old road is the 
most valuable feature put into prac- 
tice in recent years in developing a low 
cost road that is better than a dragged 
type of surface. The oil gravel mix- 
ture not only adds strength to the base 
but it also forms a more or less im- 
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pervious layer which sheds surface 
water and also breaks up the capillary 
attraction from the road base into the 
top course. It also greatly facilitates 
leveling the base and thus helps to ob- 
tain a smooth riding finished surface. 
Aggregate and Spreading.—Aggre- 
gate consisting of a No. 2 (1% in. to 
2% in.) or No. 3 (% in. to 1% in.) 
size (the coarser size is preferable) is 
spread upon the base prepared as 
described above. The leveling of the 
aggregate is done by graders, drags, 
maintainers and harrows. The har- 
rowing is necessary if the aggregate 
contains much fine material, as the har- 
rowing operation will drop the fine ma- 
terial to the bottom and bring a more 
uniformly coarse aggregate to the sur- 
face, where it is most desirable in 
producing a uniform surface condition. 
It is always necessary to do a certain 
amount of hand finishing in trimming 
the edges and “spotting up” the low 








Fig. 4—Dumping Stone From Truck for Retread Top. 














Fig. 5—Stone Dumped From Truck on Old Road Being Leveled by Use of Ff Splereies Trgoter and 


and Grader. In Rear Workmen Are Seen Trimming Edges and “Leveling 











The Low Cost of This Type Is Largely 
Due to the Mechanical Operations Used in Spreading and Leveling the Aggregate 


places, that is, filling depressions with 
uncoated aggregate before the applica- 
tion of the bituminous material, or, 
with the bituminous coated aggregate 
after the application and when the roll- 
ing is in process. However, the cheap- 
ness of this type of surface is due large- 
ly to the mixing, spreading and leveling 
operations being done mechanically, 
which reduces the hand labor, and 
hence the cost, to a minimum. 


If the coarse aggregate is a very hard 
stone it may be rolled one or more times 
before the first application of bitumi- 
nous material. If a comparatively soft 
aggregate is used, no rolling should be 
done before the first application. There 
is little to be gained in rolling gravel 
before the first application. 


The aggregate used for covering ma- 
terial should consist of a hard material 
of about No. 4 (% in.) size and is ap- 
plied to the surface and swept into 

















1929 


the voids just preceding the third ap- 
plication of the bituminous material. 

Amount of Bituminous Material.— 
The bituminous material is applied to 
the aggregate in at least three applica- 
tions. More may be used. The total 
amount of bituminous material required 
as well as the amounts used in the dif- 
ferent applications will vary with the 
depth of aggregate and hardness of 
the stone. As an example on our aver- 
age limestone, the different applications 
of bitumen on 3% in. of loose aggregate 
may be 0.4 gal. on the first, 0.3 gal. on 
the second, and 0.3 gal. the third coat, 
with perhaps a 0.2 gal. surface treat- 
ment applied before the following win- 
ter. 

Grades of Bituminous Material.— 
Various grades of bituminous materials 
have been used in this class of work 
with very satisfactory results. The 
most common material we have used is 
material meeting our specifications for 
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Fig. 7—Blading After Harrowing to Smooth Surface Before Rolling 







use the liquid asphalts for the third 
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Fig. 6—Harrowing Retread After Application of Asphalt 


Liquid Asphalt CB (a cut back asphalt 
with specific viscosity 150 to 200 at 
122° F.) and Tar TM (specific viscosity 
30 to 60 at 40° C.). If the work is 
done in cool weather it is more desir- 
able to use the more Liquid Asphalt 
AC (viscosity 50 to 100) which differs 
from the cut back only in the greater 
amount of distillate it contains. The 
lighter bitumen makes the aggregate 
more susceptible to mixing and leveling 
with the grader or planer. However, 
in warm weather the heavier grade of 
asphalt will give quicker results at 
slightly less cost. 


Asphalt OH2 has frequently been 
substituted for the liquid asphalts in 
the second application in order to re- 
duce the cost. The OH-2 usually costs 
about two cents per gallon less than 
the liquid asphalts. Its use also per- 


mits the rolling about one day earlier. | 


Since it is desirable to drag the cover- 
ing material, it is necessary to again 


application. 

Applying the Covering Material.— 
The covering is applied just preceding 
the third application of the bituminous 
material. It may be applied direct 
from a truck and swept over the sur- 
face by hand. The brushing of the. 
covering into the voids may be done 
with a brush attached to a Ford car or 
light truck. An old carpet or tarpaulin 
dragged behind the truck will aid in 
properly placing the covering. The 
purpose of the sweeping is to roll the 
covering stone around over the surface 
until it drops into the voids of the 
coarser aggregate and fills all depres- 
sions thus producing as near a level 
surface as possible. After the third 
coat of bituminous material is applied, 
the surface is dragged with a light drag 
or maintainer, thus materially aiding 
in leveling the finished road. The size 
of covering stone may vary somewhat 
with the size of coarse aggregate, using 


































































Fig. 8—Spreading the Covering Material and Brushing It Inte the Voids With a Carpet and Brush 
, Attached to a Ford Truck Just Preceding the Third Application of Bitumen 




















Fig. 9—Dragging Covering Material After Third Coat of Bituminous Material Has Been Applied. 
This Process Rolls the Coated Stone Around Until They Drop Into the Voids and Fill Any Little 
Irregularities in the Surface. After This Operation the Surface Is Thoroughly Rolled 


a coarser material where the coarse 
aggregate leaves larger voids in the 
surface. 

Rolling.—After each application of 
bituminous material the surface is 
rolled with a 10-ton, 3-wheel roller. 
In no case is covering material applied 
before the rolling. By this means a 
more uniform and smoother riding sur- 
face is produced than if covering ma- 
terial is applied between the applica- 
tion of bitumen and rolling. Water is 
applied to the roller wheels to prevent 
the bitumen from sticking to them. 
This rolling should be spread out over 
a number of days while the bitumen is 
hardening. The important time to se- 
cure the best results from the rolling 
is when the bitumen is sufficiently stiff 
and “tacky” to prevent the stone from 
being “mushed” out of shape by the 
roller wheels and at the same time not 
so hard as to be dry and brittle. As 
the bitumen stiffens and hardens, the 
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rolling should be speeded up. Too 
much rolling can hardly be done at the 
proper stage of curing. One rolling 
when the bitumen is in the proper stage 
of curing is worth several rollings when 
the bitumen is too soft or too hard. 
All bituminous mixtures respond most 
readily to the rolling operation when 
the bitumen is in the proper stage of 
curing. The best results are fre- 
quently not secured in this class of 
work because the rolling is not per- 
formed at this most desirable time. The 
proper time to do the major portion of 
the rolling is governed by the air tem- 
perature, sunshine and the grade of 
bitumen used, as these three factors 
will control the rate of hardening of . 
the bituminous material. 

Alternate Method of Mixing Bitumi- 
nous Material and Coarse Aggregate 
After the First Application.—Two dis- 
tinct methods of manipulation have 
been followed after the first application 
of bituminous material. The first 




















Fig. 11—Close Up View of Finished Retread Top Showing the Voids in the Coarser Aggregate 
Filled With the Bituminous Coated Covering Stone 


Fig. 10—Close Up View of Bituminous Retread Top Which Will Require Another Treatment 
Before Going Into the Winter 


method consists in harrowing and blad- 
ing the coarse aggregate after the first 
application of bituminous material, so 
as to thoroughly coat all the stone be- 
fore rolling. In the second method the 
harrowing and blading after the first 
application of bituminous material -is 
omitted. 

Condition of Aggregate—lIt is .ex- 
tremely desirable that the aggregate be 
thoroughly dry when the bituminous 
material is applied. The principal dif- 
ference between many of the plant 
mixes and a mix made on the road as 
described above, is that in the plant 
mix the aggregate is heated until dry. 
If the aggregate is thoroughly dry 
from the warm sunshiny days of sum- 
mer, the mix made on the road need 
differ little from the plant mix in so 
far as the adhesion of the asphalt to the 
aggregate is concerned. The use of 
the cut back. asphalt also aids in the 
field mix duplicating the plant mix. 

There are many pitfalls which one 
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Fig. 12—Finished Retread Top Through the Beautiful Hilly Lake District of Northeastern Indiana 


may encounter in doing this class of 
work. As with all bituminous mixtures, 
it is almost imperative that one practice 
or experiment in doing this work to 
some extent, or that he have the advice 
of a person who has had this experi- 
ence, if he is to be assured of success. 
We have had foremen who did an ex- 
cellent job the first time under the ad- 
vice of a proper instructor, but upon 
the second attempt he proved complete 
failure because of his limited experience 
and the lack of guidance of a sufficient- 
ly experienced man. Outside of the 
proper leveling of the surface, perhaps 
the greatest precaution that should be 
taken is to avoid using too much bitu- 
minous material and to use the right 
amount and grade of covering stone in 
the finishing process. . One should bear 
in mind that it is always possible to 
add another coat of bitumen if insuffi- 
cient has been applied whereupon if at 
any time too much is applied, it is im- 
possible to remove the excess. The 
building on the surface of a thick mat 


of fine aggregate, rich in bitumen, 
should be avoided as this is liable to 
result in the “waving and rolling” of 
the surface in later years which is so 
characteristic in many bituminous sur- 
faces. 

Acknowledgment.—The foregoing is 
a paper presented at the 8th annual 
Asphalt Paving Conference, held Oct. 
28 to Nov. 1 at West Baden Springs, 
Ind. 
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Roadside Planting in 


Pennsylvania 

An inspection of the vines and shrubs 
planted along the Pennsylvania state 
highways last spring shows that 85 per 
cent have withstood the prolonged 
drought and extreme summer tempera- 
ture, John W. Keller, Forester of the 
Pennsylvania Department of Highways, 
reports. More than 10,000 native 
honeysuckles, creeping roses, matri- 
mony vines, as well as 50,000 forsyth- 
ias, barberries, coralberries and other 











Fig. 13=Light Bituminous Retread Constructed to a Width of 4 Ft. on Either Side of the Dunes 
Highway to Make This Road Safer for the Heavy High Speed Traffic Which It Carries and Which 
Frequently Turns Out Onto the Road Shoulder Which Was Formerly of Sand 
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shrubs that were planted last spring 
are thriving and rapidly covering the 
slopes on which they are . planted. 
These plants were set out by the high- 
way department to prevent erosion and 
reduce road maintenance costs. 

While the utility value is of first im- 
portance, the department is receiving 
many favorable comments, on its road- 
side plantings from nature lovers, who 
believe that any green growth along 
the roadsides will cover the scars of 
construction and is to be preferred to 
bare slopes. These persons visualize 
roadsides of the future being covered 
with yellow blooming forsythias, white 
creeping roses, coral-colored berries 
and air scented with the fragrance of 
honeysuckle blossoms. 

The roadside planting movement 
throughout the United States is grow- 
ing rapidly. Massachusetts has planted 
50,000 shade trees during the past 22 
years; Indiana has set out 10,000 
assorted evergreens; Michigan has 
planted 140,000 small pine trees; and 
California has 600 miles of planted 
highways. In addition to the work that 
has been accomplished, the State-wide 
Beautification Club of Florida: Friends 
of the Native Landscape Association in 
Wisconsin; and various organizations 
from garden and civic clubs to cham- 
bers of commerce and business men’s 
clubs are encouraging the work. 

In Pennsylvvania more than $3,500 
worth of plants were purchased this 
year by interested individuals and or- 
ganizations and furnished to the Penn- 
sylvania Department of Highways to 
plant and maintain along the state 
highways. 

Aside from planting and caring for 
shrubbery on slopes, department em- 
ployes have the task of caring for 
natural tree growth and the compara- 
tively small number of trees planted 
since the department became interested 
in the work. This growth had been 
virtually ignored for years by every- 
one, unless it interfered with overhead 
service lines or highway operations, 
when the trees were removed. A small 
amount of attention to each tree, with 
necessary pruning and removal of dead 
limbs, a traffic hazard, has -engaged 
much of the time of the forester’s small 
force. This work is a necessary prelim- 
inary and really should have been a 
routine matter long ago. 

Little, of any, care will be necessary 
to any of the older trees after the 
“cleaning up” period. 

One of the most important tasks un- 
dertaken by the men this season was 
location and study of points where trees 
and foliage hid scenery. Many of the 
prettiest “long shots” obtained by 
motorists were possible only by park- 
ing and leaving the car. Removal of 
dense brush and lower limbs, which is 
good forest practice at any time, 
opened these views to the traveler and 
brought realization that Pennsylvania 
scenery is second to none. More of 
this work, and new plantings, is now 
being scheduled. 








NIFORMITY of traffic laws and 

regulations was declared by the 
National Conference on Street and 
Highway Safely from the beginning in 
1924, to be one of the prime essentials 
for street and highway safety. Trans- 
lation of the principle into tangible 
rules has been a gradual process. 

At the first session of the Conference 
in December, 1924, a Committee on 
Traffic Control submitted a list of points 
on which there should be uniformity, 
but the Conference felt that such Uni- 
formity could not be accomplished 
without a pattern and, therfore, a 
Committee on Uniformity of Laws and 
Regulations was appointed to develop 
such a pattern. 

This committee, cooperating with the 
National Conference of Commissioners 
on Uniform State Laws, worked dili- 
gently for upward of a year on the 
preparation of a Uniform Vehicle Code, 
and the Conference at its second ses- 
sion in March, 1926, reviewed, revised 
and approved the code and recommend- 
ed its adoption by the legislatures of 
each state. 

That committee did not undertake 
the preparation of a uniform ordinance 
for municipalities, It expressed the be- 
lief that there should be uniformity in 
ordinances but that they could best be 
developed by state or regional confer- 
ences, and the Conference subscribed 
to that belief. Several states, notably 
Michigan and California, had already 
been at work on such uniform ordi- 
nances and in fact they were adopted 
by numerous cities and towns in the 
respective states. Comparison of these 
various models, however, showed wide 
differences in scope and substance and 
there grew a feeling that real uniform- 
ity was to be obtained only by a nation- 
wide study. In the summer of 1927, 
therefore, the chairman of the National 
Conference on Street and Highway 
Safety, at the request of several of the 
participating organizations, of which I 
believe the National Safety Council was 
the first, appointed a Committee on 
Municipal Traffic Ordinances and Reg- 
ulations. 

Uniform Ordinance Essential for 
Safety—Even here there was much 
doubt as to the feasibility of a model 
ordinance, of developing any set of 
rules which would fit the wide range 
of conditions in municipalities of all 
sizes. The committee soon concluded, 
however, that on many points uniform- 
ity was not only desirable in all com- 
munities but essential for safety. For 





The Model Municipal Traffic Ordinance 


A Discussion of Its Various Provisions, Its Acceptance by Municipalities and an 


Outline of the Present Situation 


By C. W. STARK 


U. S. Chamber of Commerce, Washington, D. C.; Secretary, Model Ordinance Committee 





example, if it is objectionable to park 
within an intersection in New York, it 
is also objectionable, though possibly 
less hazardous, to park within an inter- 
section in Jonesville. A red traffic sig- 
nal should mean the same everywhere. 

In its preliminary work the commit- 
tee decided there were four kinds of 
provisions to be considered: (a) basic 
provisions which should be in every or- 
dinance; (b) optional provisions which 
might be omitted where not needed; (c) 
state law provisions which might or 
might not be repeated in the ordinance; 
should not be in the ordinance. The 
committee also had an examination 
made of existing model ordinances and 
the ordinances in effect in about one 
hundred principal cities in order to 
learn the prevailing line of treatment 
of the various points. While there are 
in the Model Ordinance certain provi- 
sions which may be a step or two in 
advance of those found in the ordi- 
nances then existing, they are not based 
on snap judgment but upon careful con- 
sideration of their desirability and 
practicability. 

Considerable attention was given to 
this matter of state law provisions re- 
peated in the ordinance. In some states 
constitutional or enforcement require- 
ments make it necessary to repeat in 
the local ordinances numerous provi- 
sions of the state law. In other states 
such repetition is unnecessary or even 
inappropriate. Presented as they are 
separately in small type, it is quite 
possible to repeat them or omit them. 
It may also be noted that some of the 
provisions of the ordinance proper are 
elaborations to meet city conditions of 
basic provisions of the Uniform Act, 
as for example, the sections relating to 
pedestrians. 


While the Model Ordinance is the 
subject of this discussion, it may be 
noted that the principle of uniformity 
has been developed still further through 
the work of the American Engineering 
Council Committee on Signs, Signals 
and markings. This study was made in 
close cooperation with the work of the 
Ordinance Committee, and Engineering 
Council Committee’s report is a manual 
of recommended practice in these im- 
portant elements of the traffic control 
system. 

In the Model Ordinance there are 
perhaps four groups of provisions likely 
to provoke more discussion than the 
others. These are those relating to the 
color and meaning of signs, the rela- 
tions of pedestrian and motorist, the 






method of making left turns and the 
parking provisions. 

Color and Meaning of Traffic Signals. 
—The Ordinance Committee and the 
American Engineering Council Commit- 
tee at the outset encountered two out- 
standing schools of thought in the mat- 
ter of color and meaning of traffic 
signals, with variations of each and 
other less popular proposals. The two 
schools were those favoring three colors 
for signals and those favoring only two. 
Both had strong advocates, but the 
committees found the support for the 
three-color system unmistakably much 
more widespread than that for the two- 
color system. It was further felt that 
the two-color system had at least one 
outstanding objection in that it often 
calls upon the motorist to do the im- 
possible; that is, stop instantly on ap- 
pearance of the red just as he reaches 
an intersection, and in order not to 
make this unintentional offender a law 
breaker the system compromises the 
meaning of the red light. The Ordi- 
nance Committee, therefore, recom- 
mended definitely in favor of the three- 
color system and prescribed positive 
meanings for each of the three colors, 
the yellow not to be used after red. 
In recognition, however, of the use of 
two colors only in a number of cities, 
the ordinance contains alternate pro- 
visions defining the meanings of those 
two colors under such circumstances. 


The details of height, location and 
method of support of signals, length of 
cycle, etc., are left to the American 
Engineering Council Committee, which 
makes definite recommendations on 
these points, as on the highly impor- 
tant matter of relation of one inter- 
section to another. The text accom- 
panying the Model Ordinance, however, 
discusses some of the considerations to 
be taken into account in these matters. 


Rights and Duties of Pedestrians.— 
An article of four sections is devoted to 
Pedestrians’ Rights and Duties. Before 
the Ordinance Committee was formed 
many municipalities had reached the 
general conclusion that the common law 
granting of equal rights to pedestrian 
and motorist in the highway was obso- 
lete and must be replaced by definite 
provisions both to permit the pedestrian 
to cross the street in safety under rea- 
sonable conditions and to prevent him 
from blocking traffic by heedless wan- 
dering. The earlier ordinances, how- 
ever, still left considerable doubt on 
many details, such as what constitutes 
a crosswalk and who has the right-of- 
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way when a pedestrian having a “Go” 
signal encounters a motor vehicle turn- 
ing on a “Go” signal. The Model Ordi- 
nance states clearly that when a pedes- 
trian starts on a “Go” signal he has the 
right-of-way until he reaches a point of 
safety regardless of any vehicle oper- 
ator wishing to turn, and regardless of 
any change of the signals. This is 
provided he is on the crosswalk, which 
is a crosswalk none the less, even if not 
marked, if it is the prolongation of a 
sidewalk at an intersection. 

Because of widespread differences of 
opinion as to whether pedestrians 
should be required to obey traffic sig- 
nals as religiously as motorists, and 
because many believe that this is a mat- 
ter for local determination according 
to the conditions, the ordinance offers 
alternate provisions—one that the pe- 
destrian must obey the signals abso- 
lutely and the other that he must 
keep out of the way of motor vehicles 
obeying the signals. 

An important bit of phrasing of these 
regulations is that the pedestrian or the 
motorist, as the case may be, must yield 
the right-of-way. Nowhere does the 
ordinance say that anybody may take 
the right-of-way regardless of conse- 
quences. 

Provisions Regarding Left Turns.— 
A provision of the ordinance which is 
provoking much discussion in Washing- 
ton is that governing left turns. While 
I know of only three cities which use 
the so-called rotary method, Washing- 
ton is one of the three, and to us locally 
it is a serious question. The Ordinance 
Committee considered the rotary 
method and concluded in favor of the 
standard method of the Uniform Ve- 
hicle Code and the Model Ordinance. 
The situation in Washington seems to 
illustrate the importance of nation-wide 
uniformity. Tourists are driving into 
Washington from every state in the 
Union, and when Mr. Smith from De- 
troit and Mr. Johnson from New 
Orleans try to make the standard turn 
from the center of the street at the 
same time my neighbor and I are mak- 
ing a rotary turn, the least that hap- 
pens is that we block traffic, and there 
may be a serious collision. 


Then there is this difficult question 
of parking. The Model Ordinance does 
not attempt to solve the parking prob- 
lem for any community. That com- 
munity must determine whether it will 
prohibit parking in its business section, 
or establish a one-hour or two-hour 
limit, or allow unlimited parking; 
whether it will allow parallel or angle 
parking, parking on both sides of the 
street or only one side. 

The ordinance does, however, make a 
definite attempt to classify and eval- 
uate the various uses of the roadway 
and the relative needs for expediting 
and safeguarding moving vehicles and 
pedestrians, affording opportunity for 
loading and unloading passengers and 
freight, and permitting vehicles not in 
immediate use to stand in the street. 
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When a Vehicle Must Not Stop.— 
The ordinance declares that there are 
certain places where a vehicle must not 
so much as stop unless in obedience 
to a traffic sign or signal, or to avoid 
a collision. For example, within an 
intersection, on a crosswalk, on a side- 
walk, between a safety zone and the 
adjacent curb, where a vehicle, stopped 
even momentarily, is an obstruction and 
menace. The ordinance then empowers 
the traffic authority to set aside certain 
curb spaces as passenger zones, where 
vehicles may stop long enough for the 
actual loading or unloading of passen- 
gers; and to set aside other curb spaces 
where either passengers or freight may 
be loaded or discharged, but where the 
vehicle must not be left standing longer 
than required for these purposes. 


Still other spaces may be assigned 
by the traffic authority to buses, to 
taxicabs, and to hackneys. These spe- 
cial vehicles do not have exclusive right 
to these spaces, as private vehicles may 
stop in them long enough to load or 
discharge passengers, but only the ve- 
hicles to which they are assigned may 
stand in them indefinitely. On the 
other hand, these public vehicles, while 
they may stop in other places to load or 
discharge, may not park in such places. 


The ordinance thus establishes the 
principle that where a vehicle, even 
momentarily stopped, will obstruct or 
endanger traffic it must not stop, and 
that the need for reasonable loading 
spaces for passengers and freight, and 
for the operation of public vehicles, 
overshadows the need for standing 
space for private automobiles. It also 
contains the provision believed appro- 
priate in every community that in the 
absence of indications to the contrary 
the only proper place to stop, stand 
or park a vehicle in the roadway except 
to meet the exigencies of moving traf- 
fic is within 6 in. of the curb. 

From this point the ordinance leaves 
parking prohibitions and restrictions to 
the local authorities, but offers blank 
provisions covering complete prohibition 
in certain places, prohibition during 
certain hours, parking time limits and 
prohibition of all-night parking, so that 
none of these possibilities need be over- 
looked and any of them deemed desir- 
able can be phrased in what is believed 
to be understandable as well as legal 
language. 

A Committee on Measures for the 
Relief of Traffic Congestion has just 
been appointed by Secretary of Com- 
merce Lamont. It is expected that this 
committee will grapple with the parking 
problem and it may arrive at conclu- 
sions which will help overcome some of 
the difficulties which cannot be reached 
by a uniform ordinance. 

The Model Municipal Traffic Ordi- 
nance.—The Model Municipal Traffic 
Ordinance was distributed in final form 
in August, 1928. A tentative draft was 
printed and distributed for criticism 
several months before the committee 
completed the final draft, and so great 
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was the seeming demand for such an 
ordinance that several communities re- 
vised their ordinances in accordance 
with the tentative draft, not waiting 
for the final. 

The files of the Conference Secretary 
show many communities grappling with 
their ordinances. These include large 
cities and small cities in the east, west 
and south. We have not as yet a com- 
plete list of those that have adopted 
the ordinance, because they do not al- 
ways advise us when they take action, 
and when word comes to us from one 
source or another that a certain city 
has adopted the ordinance we hesitate 
to list it until we see and compare its 
ordinance with the Model Ordinance. 
We are fairly certain, however, that the 
following cities have entered the fold, 
besides all cities and towns in New 
Jersey through incorporation of the 
Ordinance into state law in 1928, and 
more recently all cities and towns in 
Wisconsin by the same process: Provi- 
dence, Indianapolis, Louisville, Grand 
Rapids, Port Huron, Findlay, Alton, © 
Savannah, Jackson (Mississippi), Fort 
Dodge and Great Falls. 

The Uniform Vehicle Code has been 
available three years and the Model 
Ordinance one year. Thus far we have 
had little evidence of serious defect in 
either code. The Ordinance Committee 
in building the Ordinance around the 
Uniform Code found it desirable to 
recommend certain changes in the code. 
These were changes to amplify or 
clarify the code provisions rather than 
to change the principle. For example, 
the Ordinance Committee, subscribing 
to the requirements of the code that op- 
erators must not pass loading street 
cars unless the passengers are pro- 
tected by a safety zone and then only 
with due caution, felt that the code pro- 
vision was unduly restrictive in requir- 
ing a stop so many feet behind the 
street car regardless of whether pas- 
sengers were loading at the rear, front 
or middle. It found, again, that the 
through stop provision was being in- 
terpreted in some localities in such 
manner as to deprive cross traffic of 
reasonable opportunity to proceed after 
stopping and recommended an addi- 
tional paragraph to remedy that situa- 
tion. 


While it is believed that both the 
code and the ordinance have justified 
confidence in them, it is recognized that 
each year we know more about traffic 
and may need to revise our previous 
views accordingly. The Executive Com- 
mittee of the Conference has, therefore, 
recently voted to appoint a special com- 
mittee to review the code and the ordi- 
nance and recommend any changes, ad- 
ditions or subtractions in either. 


It is quite possible that one form of 
change recommended will be transfer 
of some provisions of the Model Ordi- 
nance to the Uniform Vehicle Code. As 
I have stated, the apprehension of those 
impressed with the individuality of 
municipal requirements seems to have 
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largely disappeared during these last 
three years. The Conference went as 
far as it thought proper in 1926 in pro- 
posing standardization through state 
law of provisions affecting municipali- 
ties. For example, it agreed that mu- 
nicipalities should be prevented by state 
law from establishing speed restrictions 
out of harmony with those elsewhere in 
the state. When the New Jersey Legis- 
lature, in 1928, however, undertook a 
comprehensive revision of its traffic 
laws, it was apparently more impressed 
with the desirability of saving its resi- 
dents and its many motoring visitots 
from the harassment of a different set 
of rules in each town than in according 
those towns complete home rule in 
traffic. It thus made a new departure 
by writing into its law a large part of 
the Model Ordinance. It even included 
a large part of the recommendations of 
the American Engineering Council 
Committee on Signs, Signals and Mark- 
ings, although the framers of the 
Model Ordinance had regarded the de- 
tails of signs and signals as matters 
for the judgment of the local traffic 
authorities. Wisconsin, as I have stated, 
has done much the same thing this 
year, and the new committee will prob- 
ably consider whether this course is to 
be generally recommended or whether 
constitutional considerations would pre- 
vent it in the majority of states. 

Acknowledgment.—The foregoing is 
a paper presented at the recent 18th an- 
nual Safety Congress. 
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Valuable Subgrade Facts in 
Public Roads Exhibit 


An interesting and extensive exhibit 
of new developments in subgrade soil 
research is to be exhibited by the Bu- 
reau of Public Roads, U. S. Department 
of Agriculture, at the Atlantic City 
Road Show. The exhibit will explain 
the fundamental principles of the new 
subgrade soil science and illustrate the 
practical usefulness of these principles 
in highway design. 

The representative groups of sub- 
grade soils according to their degree 
of serviceability will be defined and 
tests indicated for determining the 
group in which a given soil should be 
classified. Bureau engineers will be 
present to demonstrate the tests for 
soil classification. 

While the subject of subgrades is 
extremely complex because of the num- 
ber of variables involved, it is surpris- 
ing how methods have simplified the 
whole problem so that it may be applied 
readily by the field engineer. The 
studies have made possible the syste- 
matic classification and correlation of 
the subgrade data that has heretofore 
existed in fragmentary and unrelated 
form. 

The exhibit will explain by written 
text, colored photographs, models and 
demonstration, such factors as cohesion 
and internal friction, stability, capil- 
larity, bulking of sands, expansion and 
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shrinkage, permeability, compressibil- 
ity, elasticity and frost heave. 

Simple tests for evaluating these fac- 
tors will be displayed together with a 
procedure for examining subgrades in 
the field and mapping subgrade pro- 
files. 

The practical application of the ma- 
terial will be explained in detail by 
illustrating the type of drainage sys- 
tems required to overcome certain ad- 
verse conditions; when a roller of given 
weight will provide sufficient compac- 
tion; the kind of subbases that are ade- 
quate and conditions under which they 
may be detrimental; the recommended 
cross-sections of surfacing for the sev- 
eral conditions; together with a wealth 
of other construction and design data 
of direct practical application. 


Traffic Deaths in Cities 


Increase 


Nineteen of the nation’s largest 
cities will lose from 20 to 40 citizens 
for every 100,000 population this year 
from motor vehicle fatalities. 

These figures were cited last month 
in the highway safety campaign of the 
American Road Builders’ Association 
as indicative of. the great need for 
courtesy and caution on the part of 
every driver and pedestrain, for all are 
potential victims of this great evil of 
modern transportation. 

The total of traffic deaths for the 
first eight months of 1929, which was 
8.5 per cent higher than for the same 
period of 1928, forecasts at least 30,000 
deaths and possibly more by the end of 
the year. The worst months of pre- 
vious years have been the autumn and 
early winter months and it is assumed 
that this year will not be an exception. 


Several cities had traffic death in- 
creases of 100 per cent or more, com- 
paring the August figures with those 
of August, 1928. An average of 91 
persons were killed each day in August, 
according to figures of the National 
Safety Council, which has reports from 
about one-half the country showing 
that more people were killed by motor 
vehicle accidents in the United States 
in August than in any previous month 
in our history. 

If the proportionate increase by 
months follows the trend of former 
years, December, 1929, will see 3,300 
deaths—nearly 110 persons daily. 


The proportion of pedestrian deaths, 
which continues to rise, in August was 
56 per cent. The opening of school 
always has brought a higher total 
figure of pedestrian deaths, as from 40 
to 60 per cent are of children under 15 
years of age. 

The child driver, so commonly blamed 
for a large share of motor accidents, 
had a very small part in the accidents 
reported in August, as, out of 13,000 
drivers involved, all but 150 were 18 
years of age, or over. 

Pittsburgh, Pa., led the list of larger 
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cities, those over .a half-million -popu- 
lation, which reported in August. Its 
death rate was 24.8, or approximately 
25 persons killed for each 100,000, if 
the average monthly deaths continue 
the same for the final four months of 
1929. Cleveland, O., was second with 
a rate of 22.7. Boston is lowest in this 
group with a probable rate of 14. 

In the list of cities between 300,000 
and 500,000 population, Cincinnati’s 
approximated death rate is highest, 
24.6, and New Orleans is close behind 
with 23.8. Rochester, N. Y., with a 
possible 10.4 death rate, is lowest in 
this group. 

Among the cities between 100,000 and 
300,000 population, San Diego, Calif., 
has an approximated rate of 42, and 
Dayton, O., is next with 32.6. Wilming- 
ton, Del., which went on the August 
honor roll for completing the month 
without a motor-vehicle death, has only 
had 3 deaths in the first eight months 
this year and bids fair to end the year 
with a death rate of 2.4. 


The highest rating in the entire list 
of reporting cities comes in the class 
under 100,000 population, which is con- 
trary to the general idea that the 
greatest traffic danger is in the largest 
cities. 

Atlantic City, N. J., with a death 
rate that may average 46.2 persons of 
each 100,000 population this year, heads 
this group. Chicopee, Mass., is second 
with 19.3. Low honors of this class go 
to Shreveport, La., which has been only 
one traffic death this year, none in 
August and has an average rate of 1.4, 
giving it the distinction of being the 
safest city in the country in which to 
drive or walk about the streets. 


The American Road Builders’ Asso- 
ciation has consistently fought for 
wider and safer streets and highways, 
sane traffic legislation and its strict 
enforcement, elimination of grade 
crossings, dangerous curves and other 
hazards, uniformity of traffic control. 
It is believed that in addition to all 
these efforts, the driver and pedestrian 
must contribute courtesy and caution to 
the great cause of highway safety. 
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Mexican National Highway Program 
Progressing.—According to a recent 
press report, the program of the Mex- 
ican National Highways Commission 
for the remainder of 1929 and the year 
1930 comprises the establishment of at 
least provisional highway communica- 
tion between Mexico City and Nuevo 
Laredo; Mexico City and Guadalajara; 
Mexico City and Vera Cruz; Mexico 
City and Oaxaca, in addition to minor 
projects in other vicinities of Mexico 
City. According to the latest report 
which has been made by the National 
Highways Commission to the Ministry 
of Communications and Public .Works 
of the Mexican Government concerning 
work on highways, satisfactory prog- 
ress has been made on several. of the 


principal highway projects. .:>-. 
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The Asphaltic Treatment of Earth Road Surfaces 


Methods and Costs of Constructing Oiled Road Surfaces in Fresno County, California, 
Where 3,000 Miles of This Type Is Now in Service 


HE development of what is locally 

termed “oiled road surfaces” in 
Fresno County is the result of some 25 
years of effort and experience. It had 
its inception while horse-drawn vehicles 
still represented 90 per cent of the gen- 
eral traffic, and at a time when the de- 
velopment of the mineral oil fields in 
Fresno and other counties of the state 
of California had reached considerable 
proportions. The observation of the 
effects of traffic over stretches of road 
upon which oil had been spilled or dis- 
tributed, near oil well operatons, was 
responsible for the initial use of oil 
on road surfaces, and the beilef that 
such a procedure would be a very eco- 
nomical and efficient method of prevent- 
ing the customary dust nuisance as well 
as provide a smoother and more firm 
surface for traffic. 

While the first applications of road 
oil were restricted naturally to the 
more important thoroughfares running 
through the county, the comfort, con- 
venience and economy of such a treat- 
ment, caused an ever-increasing demand 
for the extension of the use of road oil 
to roads other than the main thorough- 
fares. The governing body of the 
county therefore continued to increase 
the mileage of oiled roads from year 
to year, and at the present time the 
county has to its credit approximately 
3,000 miles of oiled road surfaces, con- 
structed and maintained at no greater 
cost than would have been the cost of 
maintaining an ordinary earth surface 
from year to year. During the last 


By CHRIS. P. JENSEN 
County Surveyor, Fresno County, California 














Fig. 2—Roadway Which It Had Been Found Necessary to Scarify to a Depth of 6 In. in Order 
to Properly Eliminate Chuckholes, and Which Is Ready to Receive Its Distribution of Oil 


eight years, the annual purchase of oil 
by the county, for road oiling purposes, 
has reached a total of approximately 
150,000 bbl. of 42 gal. each. 


Soil Conditions.—Fresno County has 
a wide variety of soil conditions, includ- 
ing pure sand, sandy loam, red loam, 
alluvial, adobe, dry bog and soils im- 
pregnated with what is commonly 
designated as black alkali, and white 
alkali. Naturally the oiling operations 
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Fig. 1—Roadway After a Light Scarifying Preparatory to Receiving a Distribution of Oil 
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must be varied and adapted to each in- 
dividual soil condition. By a proper 
analysis of all soil conditions, coupled 
with the results of accumulating experi- 
ences, the oil treatment has been emi- 
nently successful on all soils, with the 
possible exception of soils impregnated 
with white alkali. Alkali soils present 
a problem beyond the influence of any- 
thing other than extremely heroic treat- 
ment, including the stabilizing of the 
subgrade for a considerable depth by 
the importation of rock. This soil is 
of such a vicious character that even 
heavily reinforced concrete road sur- 
faces are not immune from its destruc- 
tive effects. 

On adobe or dry bog soils, the effi- 
ciency of the oiling operation is mate- 
rially enhanced by the use of sand or 
small river gravel applied to a depth of 
from 4 to 12 in., according to conditions 
of subgrade saturation. On all other 
soils, the application of oil is made 
without the assistance of any other 
stabilizing or reinforcing materials. 

Generally speaking, the road surfaces 
in Fresno County, treated with road 
oil, will carry a mixed traffic of 1,500 
vehicles per day. The maximum load 
limit on any vehicle in California is 
22,000 lb. on four wheels, or 34,000 Ib. 
on six or more wheels. 

As already indicated, certain soils, 
particularly if subject to excessive 
moisture, or not well drained, have not 
sufficient stability to support this traffic 
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Fig. 3—Oil Truck Spreading Oil 


without the use of other materials such 
as sand, gravel, or crushed rock in suffi- 
cient quantities to overcome the in- 
stability of the foundation and to sup- 
port the oiled earth surfacing and its 
superimposed traffic. 


Road Oil Specifications.—Until 1921, 
the oil used for road purposes was a 
natural crude oil, as taken from the 
wells, and without any distillation or 
refinement; a selection of the oil to be 
used was usually made from wells dis- 
charging oil of approximately 14 deg. 
gravity, Baume scale, carrying 65 per 
cent of bitumen or asphalt. During the 
last few years a refinery residue has 
been specified, carrying an asphaltic 
content of 65 to 73 per cent. The re- 
sults obtained have been practically 
identical in the use of either of the 
above mentioned oil products, but at the 
present time we are inclined to the use 
of a road oil carrying not more than 65 
per cent of bitumen, for the reason 
that if the heavier oil is used, and 
after two or three years of such appli- 
cations, the road surface becomes so 
hard and tenacious as to render the 
surface not readily susceptible to 
scarification and smoothing. 


The oil is delivered in railroad tank 
cars, and before being applied, must 
be heated to a temperature of approxi- 
mately 200° F. For this purpose the 
county employs the use of 20-hp. boilers 
with sufficient retorts to bring the oil 
to the required temperature. These 
heating plants are made portable so as 
to be readily taken to any delivery 
point on the railroads. For use within 
a radius of ten miles of Fresno City, 
the county has a fully equipped and 
standard steam heating plant with a 
reservoir capacity of five railroad tank 
cars. At the present time the cost of 
oil at the well is 52% ct. per barrel of 
42 gal. Freight charges bring the total 
cost of the oil at various delivery points 
in Fresno County to $1 per barrel. 
Road Oiling Methods.—The making 


of a satisfactory oiled road surface is 
a matter of gradual development. Un- 
less exceptionally favorable conditions 
prevail, a satisfactory surface cannot 
be obtained until the second year, or 
until four or five applications of oil 
have been made. Each application of 
oil is made at the rate of approximately 
% gal. per square yard of surface, 
varying slightly according to soil con- 
ditions. In new road construction, two, 
or even three, applications of road oil 
can be applied during one year; in order 
to take advantage of weather condi- 
tions, the county restricts its oiling sea- 
son to the months of June, July, Au- 
gust and September. Operations dur- 
ing the winter months do not prove to 
be as economical nor do they produce 
as favorable results as operations un- 
dertaken during the summer months. 


The first requisite in new road con- 
struction, as in other methods of con- 
struction, is to bring the road to its 
proper crown, grade and alignment. In 
Fresno County, except in mountainous 
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districts, the grading of a road is a 
very simple matter, the only imple- 
ments required being a tractor and 
grader of sufficient power for its pur- 
pose; usually a “60” caterpillar and 
10 or 12-ft. blade is used. After the 
road has been brought to its proper 
grade and cross-section, a small amount 
of the earth is bladed to the edges of 
the portion to be oiled. Oil is then 
spread over the surface of the roadway 
at the rate of approximately % gal. 
per square yard, and immediately cov- 
ered with the earth previously bladed 
to the edges; this covering is done by 
means of power graders, or by cater- 
pillar-drawn graders. The influence of 
the summer heat tends to draw the oil 
upward, and particularly so when traffic 
is given access to the roadway, so that 
after a few days under traffic, the oil 
gradually works to the surface, giving 
the road surface a smooth, black ap- 
pearance, similar to the surface of an 
asphalt pavement. Should it appear 
that there was not sufficient covering 
spread over the oil to prevent free oil 
coming to the surface, additional cov- 
ering material is bladed in from the 
shoulders or borrow pits. Any excess 
of covering material will be rapidly 
thrown aside by moving vehicles. 


As soon as the traffic begins to break 
through the first application of oil, the 
surface is scarified and pulverized to 
a depth of 2 or 3 in., and a second ap- 
plication of oil, at the same rate, is 
then applied in similar manner to the 
first application. This procedure would 
be repeated from time to time during 
the first two years, until the entire 
roadway has assumed a proper condi- 
tion of stability. Under ordinary con- 
ditions of soil, four or five applications 
will be found sufficient. 


It has not been found necessary to 
make use of a roller in any of these op- 
erations, it being a peculiarity of oiled 
earth surfaces that the solidfication of 
the surface material is effected more 
rapidly and perhaps more efficiently by 











Fig. 4—Covering the Oil by the Use of One-Man Power Graders 
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Fig. 5—Roadway One Year Old Which Has Just Been Scarified Lightly, and Which Will Receive 
No Further Oil Treatment at This Time 


traffic than under the action of a roller. 
During the first two or three months 
after the application of oil, the volatile 
oils gradually evaporate, and coinciden- 
tally, the surface becomes gradually 
solidified or hardened. During this 
period of solidification it may be neces- 
sary to occasionally scratch and plane 
the surface with a scarifier and grader 
in order that when final solidification 
takes place in the early winter tem- 
perature, the surface may be true to 
cross-section throughout the winter sea- 
son. It scarcely ever becomes neces- 
sary to do any maintenance work on 
oiled surfaces during the winter and 
spring months. 

Oil is distributed from tank wagons 
of a capacity of approximately 1,200 
gal., by a gravity flow, through per- 
forated distributor pipes covering a 
width of 10 ft. of roadway in one ap- 
plication. The oil should have a tem- 
perature of not less than 200° F. for 
proper distribution. Oil distribution 
from tank distributors equipped with 
power sprays, has been used, but the 
additional advantages derived from dis- 
tribution from power sprays have not 
been sufficient to warrant their use. 

Costs.—The total cost of applying 
the oil, resolved into a gallon unit cost, 
including preliminary blading, spread- 
ing, covering and subsequent scarifying 
and planing, but not including the origi- 
nal construction of the foundation 
grade, will average 3 ct. per gallon for 
each application. One mile of roadway 
treated with oil to a width of 10 ft. 
would therefore cost $132 for each ap- 
plication; assuming that the roadway 
would be brought to a stabilized condi- 
tion in four applications of the oil, we 
would have a total cost of $528 per mile, 
which would represent what might 
properly be termed the end of the 
construction period, and the commence- 
ment of what might properly be termed 
the maintenance period. 





Maintenance.—During the first three 
or four years of service, a newly con- 
structed oiled road is carefully watched, 
and special localized treatments are 
given according to weaknesses and 
peculiarities developing during the 
process of stabilization and evapora- 
tion of volatile oils. No predetermined 
or uniform treatment of maintenance 
work can be specified, due to the lack 
of uniformity in soil characteristics and 
drainage conditions. Unlike a uniform- 
ly constructed surface involving the use 
of rock aggregates in proper propor- 
tions, and binders, the non-uniformity 
of the earth structure permits the oil 
surface to shift, and sometimes to take 
on a corduroy or wavy surface. Cor- 
rection of this peculiarity is made by 
the use of a scarifier and blade from 
time to time as may be found neces- 


sary. 
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After a road has been constructed for 
a number of years, and becomes stabi- 
lized under the action of traffic, the oil 
will not generally need to be renewed 
oftener than once ever two years. 

In the spring months the road su- 
perintendents make a complete survey 
of the oiled surfaces, and a program 
of maintenance is outlined for each 
road effective during the summer and 
autumn months. In some cases it will 
be determined that the road will need 
nothing further than a planing of the 
surface; in other cases, it will be deter- 
mined that a single application of oil 
should be used; and in still other cases, 
where the traffic has been heavy, or 
soil and subgrade conditions unstable, 
it will be determined that the road 
should receive a complete scarification 
and re-oiling. 

Where only a planing of the surface 
is deemed necessary, the road is given 
a light scarifying and blading one or 
more times during the eight months 
surrounding the summer season, as may 
be required by conditions. The ma- 
terial which is loosened by this opera- 
tion is uniformly spread over the sur- 
face by the grader, and is immediately 
compacted and united with the old sur- 
face under the action. of traffic. 

When it is determined that the oil 
cake has become so old as to have lost 
its resiliency, and another application 
of oil is desirable to renew the life of 
the surface, the roadway is scarified 
to a depth of approximately 1 in., the 
loose material is bladed to the edges 
of the roadway, an application of oil, at 
the rate of from % to % gal. per 
square yard, according to conditions, is 
distributed over the surface, after 
which the loose material previously 
bladed to the edges is bladed back over 
the fresh oil, and the road immediately 
thrown open to traffic. 

Should it be determined that a road- 
way has become so badly rutted as to 














Fig. 6—One of the County’s Oil Heaters, Used for Heating = =) in Railroad Tank Cars, Pre- 


paratory to Distribution Along the 

















Fig. 7—Effect of Oiling the Shoulders Adjacent to a Hard Surfaced Pavement 


render correction by the two former 
methods impracticable, the roadway is 
scarified to the depth of the chuckholes, 
and all the loose scarified material thor- 
oughly pulverized. A portion of the 
upper surface is then bladed to the 
edges of the roadway, for subsequent 
use as cover material, oil is spread over 
the surface at the rate of % gal. per 
square yard, and the earth previously 
bladed to the edges is bladed back over 
the freshly oiled surface. 

The cost of the operations described 
above will range from $50 per mile in 
the case of a simple scarification and 
planing, to a maximum of $200 per mile 
in the case of a roadway which has to 
be completely pulverized and rebuilt. 

The usual maintenance equipment 
employed in Fresno County consists of 
60-hp. caterpillars, Haynes improved 
road machines (which scarify, pulverize 
and blade the material practically in 
one operation), gravity oil tank spread- 
ers mounted on trucks, and power 
graders for covering the oil. Work is 
arranged in such a manner that freshly 
applied oil is entirely covered during 
the same day as applied, so as to cause 
a minimum of inconvenience to traffic. 

Oil Shoulders on Hard Surfaced High- 
way System.—The oiled roads in this 
community are held in such high repute 
by the people that it was found advis- 
able to apply our oiling methods to 
shoulders of the bonded highway sys- 
tem. This work is done in similar 
manner as described for the ordinary 
roads, and at a similar unit cost. 

The result of such treatment on the 
highway system is in effect the equiva- 
lent of widening the highway itself, as 
under the present standard of main- 
tenance, the line of demarcation be- 
tween hard surfaced pavement itself 
and the oil shoulders, is scarcely dis- 
cernible. The shoulders are usually 
oiled to a width of 5 ft. 

Acknowledgment.—The above paper 
was presented at the 8th annual As- 
phalt Paving Conference. 


The Progress on Convention 


and Road Show 


The preliminary program for busi- 
ness sessions and entertainment of 
delegates to the American Road Build- 
ers’ Association convention and road 
show at Atlantic City, Jan. 11 to 18, 
offer something of interest for every- 
one in the United States in any way 
connected with road building. 

From the time when distributors and 
manufacturers have their preview of 
the show on Saturday, Jan. 11, until 
the final business and executive com- 
mittee meetings end on Friday, Jan. 
18, there won’t be a dull minute, the 
program reveals. 

Sunday, the entertainment program 
will get under way with a reception and 
tea in honor of Pan American diplo- 
mats, many of whom are going up from 
Washington, the Pan American delega- 
tions and distinguished visitors from 
foreign countries. 

Monday, President Frederic A. Reim- 
er. will open the Road Show with 
appropriate ceremonies prior to a gen- 
eral session with a program that will 
be attractive to all delegates, what- 
ever their interest in road building. 

Registration will take place during 
the forenoon, also. The road show will 
be closed during the general session, 
Monday, and again on Wednesday 
morning. 

A luncheon Monday noon will be 
followed by organization of a Pan 
American finance committee. In the 
afternoon sessions for city officials, 
county highway officials, contractors 
and the lien law committee will get 
under way. , 

The Pan American division will meet 
late Monday at Pan American head- 
quarters in the Ambassador Hotel. 

The committees on subgrades ana 
pavement bases, municipal airports and 
grading will meet Tuesday morning and 
the city, county and contractors’ groups 
will meet again Tuesday afternoon. 


December 


The Pan American delegates will 
officially visit the Road Show Tuesday 
morning. 

Wednesday morning and afternoon 
the general sessions will mark Pan 
American day, with speakers from most 
of the Latin nations, who will tell of 
road building progress. .The city and 
county groups and the new location 
committee will meet separately in the 
afternoon. 

A luncheon is scheduled for Wednes- 
day noon, to which the guests will be 
professors of engineering from many 
of the leading universities and technical 
schools, and this group will organize an 
educator’s section or committee which 
should be of great value to the educa- 
tional purposes of the Association. 

The popular equipment and finance 
committees will assemble Thursday 
morning, with national authorities on 
both ‘subjects presenting papers of in- 
tense interest and value, followed by 
general discussion of the committee 
problems. 

State and county highway officials 
will meet at luncheon Thursday. The 
city and county divisions and the 
grade crossings committee will meet in 
the afternoon. 


Dr. Hernan Velarde, Ambassador 
E. and P. of Peru to the United States, 
and Senor Don Orestes Ferrara, Ambas- 
sador E. and P. of Cuba, will be among 
the international celebrities who will 
be guests of the Association at the 
mammoth Road Builders’ banquet on 
Wednesday night and the International 
Ball, Thursday night. Other entertain- 
ment will be arranged for their pleas- 
ure during their stay in Atlantic City. 
Many Federal Government officials will 
be in company of honored guests. 





Travel in National Parks 
Breaks All Records 


A normal increase in travel to the 
national parks and monuments admin- 
istered by the Department of the In- 
terior is reported for the 1929 travel 
year, which closed Sept. 30. The total 
of 3,248,264 is 223,420 above the 1928 
figures, and is the highest yet recorded. 


Visitors to the national parks alone 
during 1929 totaled 2,680,597, as against 
2,522,188 in 1928. The travel to the 
national monuments totaled 567,667 in 
1929, and 502,656 in 1928. 


Eleven, or more than half of the 
national parks, passed the hundred 
thousand mark this year, Hawaii Park 
for the first time. Substantial increases 
in travel also were shown in Yellow- 
stone, Sequoia, Crater Lake, Glacier, 
Rocky Mountain, and Grand Canyon 
National Parks. The new national 
parks, Bryce Canyon and Grand Teton, 
had, respectively, 21,997 and 51,500 
visitors. The principal increases in 
national monument travel were at 
Carlsbad Cave, Capulin Mountain, Casa 
Grande, Devils Tower, Papago Saguaro, 
Pipe Springs, and Scotts Bluff. 
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Types and Characteristics of Emulsions for 
Asphalt Paving Purposes 


Definitions and Types of Emulsions — Emulsions as Related to the Paving Industry — Mechanical 





Technique of Preparation—Specific Properties of Emulsions for Paving Purposes 


By LESTER KIRSCHBRAUN 


Vice-President in Charge of Research, Flintkote Company, New York, N. Y. 


te petroleum and asphalt industry 
have long been in close contact with 
that system of colloidal chemistry 
known as an emulsion. 

Definition of Emulsion.—For our pur- 
poses we may define an emulsion as a 
heterogeneous system containing two 
normally immiscible liquid phases, one 
of which is dispersed as fine droplets or 
globules in the other. The inner phase 
or the liquid which is broken up into 
the fine droplets is known as the dis- 
persed phase, and the other liquid 
throughout which the droplets are dis- 
tributed is known as the continuous 
phase. 

In dealing with dispersions in which 
one of the phases is asphalt, we can 
consider asphalt as a liquid of high 
viscosity, even though common parlance 
and arbitrary standards set up in the 
industry segregate asphalts according 
to hardness, as solid, semi-solid and 
liquid. The term emulsion is therefore 
used with asphalt in this broad sense. 

Types of Emulsions.—With any two 
liquids as oil and water there are two 
types of emulsion possible. When water 
is the continuous phase, the emulsion is 
called the oil-in-water type. When oil 
is the continuous phase and water is 
distributed throughout the oil, the emul- 
sion is termed the water-in-oil type. 

Industrially, both types of emulsion 
are important. They may be found in 
nature or prepared artificially. Oil field 
emulsion, lubricating grease, and butter, 
are water-in-oil emulsions. Milk and 
cod liver oil exemplify naturally occur- 
ring and artificially prepared oil-in- 
water emulsions, respectively. 

Temporary Emulsions—When to 
relatively larger amount of water there 
is slowly added with vigorous agitation 
a smaller amount of benzine, the drops 
of benzine appear dispersed through- 
out the water. This produces a two- 
phase emulsion which exists only tem- 
porarily, and when agitation ceases, the 
two layers separate completely and 
almost immediately. 

Permanent Emulsions.—To produce a 
more permanent emulsion, a third agent 
must be added to the two phases above 
described. These agents are generally 
colloids which are capable of being ab- 
sorbed at the interfacial layers between 
the phases. By forming a protective 
film about the dispersed phase, the 
drops are thus prevented from coales- 
cing after dispersion has occurred. 
Permanent emulsions are all three- 


phase systems in which the emulsifying 
agent in the presence of the two liquid 
phases, functions to facilitate the for- 
mation of the emulsion, and to pre- 
serve it when formed against immediate 
coalescence of the dispersed phase. The 
emulsifying agent in fact forms an ab- 
sorbed protective film about the dis- 
persed particles, and it is upon the 
nature of this film that the properties 
and usefulness of the emulsion largely 
depend. 

Types of Emulsifying Agents and Re- 
sulting Emulsions.—The emulsifying 
agents which may be employed in pro- 
ducing emulsions are generally of two 
types, although the distinction between 
these types is not very sharp in certain 
cases. We may group these substances 
as follows: 

(a) Substances which lower the sur- 
face tension of one of the phases. 

(b) Substances which affect the sur- 
face tension of the contained medium 
slightly, but which swell in contact with 
the medium in which it is peptized, and 
in relatively small concentration pro- 
duce a plastic or viscous suspension. 


As stated before, either type of emul- 
sifying agent must be capable of being 
absorbed at the interface and must be 
capable of being “wet” by one or by 
both of the phases present. 

Soaps, sulphonated oils and sapona- 
ceous materials are typical of group 
(a), while starch, casein and certain 
colloidal oxides and clay-like minerals 
exemplify group (b). 

Emulsifying agents of both groups 
may produce either water-in-oil or oil- 
in-water emulsions, depending, among 
other considerations, upon their indi- 
vidual chemical and physical properties, 
the concentration of phases and the 
manipulative condition under which the 
emulsion is formed. Thus an oil-in- 
water emulsion is obtained when agents 
of group (a) are employed, which are 
soluble in and lower the surface tension 
of the water more than that of the oil. 
Sodium oleate therefore tends to pro- 
duce an oil-in-water emulsion, while 
soaps of the polyvalent metals such as 
copper or magnesium oleate, which are 
soluble in, and/or primarily wet with 
oil, will ordinarily produce a water-in- 
oil emulsion. 

Those agents of group (b) which are 
wet by either phase, may likewise pro- 
duce either type of emulsion, depend- 
ing among other factors, upon the con- 
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centration of the phases at the time of 
formation. By having all of the oil 
phase present and by introducing the 
aqueous phase in small increments, a 
water-in-oil emulsion will result, while 
if the reverse manipulation is carried 
out an oil-and-water emulsion is found. 
Thus it is sometimes possible for both 
types of emulsion to exist, of identical 
composition. 

Properties of Oil-in-Water Emulsions. 
—Limiting our discussion for the mo- 
ment to only asphalt-in-water types 
of emulsion, it may be observed that, 
from the emulsifying agents classified 
above, there result emulsions of two 
general types: 

1. Emulsions which coalesce prior to 
dehydration. 

2. Emulsions which must dehydrate 
prior to coalescence. 


The first type of emulsion generally 
“sets” or breaks more readily than the 
second. It is very sensitive to the in- 
troduction of foreign substances, par- 
ticularly to electrolytes which pre- 
cipitate the emulsifying agent, and to 
admixtures with mineral powders, or to 
any change brought about in the nature 
of the electric charge upon the particles. 


The second type of emulsion generally 
“sets” more slowly than the first. It 
is more stable than the first and will 
permit incorporation of a greater or 
less variety of electrolytes and of sub- 
stances of other types, depending upon 
the specific agent used. 


The great variation in properties of 
the above two types of asphalt-in-water 
emulsions, lends itself to widely differ- 
ent fields of industrial uses. 


Role of Research in Perfecting As- 
phalt Emulsions.—It does not seem 
necessary in this paper to discuss fur- 
ther theories of emulsification. Suffice 
it to say that in the last decade or two 
the science of colloid chemistry has 
made great advances in the study of, 
and in the understanding of emulsions. 


Knowledge thus developed of various 
properties and behaviors which may be 
imparted to, or brought about in emul- 
sion systems, is opening an ever widen- 
ing field of research and application in 
industry. Technically and commer- 
cially great progress has been made, 
so that the preparation, modification 
and uses of emulsified asphalt in 
various branches of industry, including 
paving, is becoming of increasing im- 
portance. 
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Emulsion as Related to the Paving 
Industry—In the paving industry we 
are concerned primarily with oil-in- 
water emulsions. Specifically we will 
discuss permanent emulsions in which 
asphalt of suitable consistency or pene- 
tration, may be used in an aqueous 
medium as a road binder or cement. 
In connection with this industry we may 
further limit our field of inquiry to 
that type which coalesces without com- 
plete dehydration or “sets” compara- 
tively quickly. 

This type of emulsion is generally 
prepared with the aid of emulsifying 
agents which are included in type (a) 
previously described. Specifically they 
may be mono-valent soaps of the higher 
fatty acids, resin soap, or soaps of sul- 
phonated oils. In some cases the as- 
phalts themselves contain acid con- 
stituents (probably naphthenic acids) 
which require only the addition of suit- 
able concentrations of alkali in the 
aqueous phase ’o effect emulsification. 
The latter emulsions, however, are 
seldom sufficiently permanent for trans- 
portation and storage, and require the 
subsequent addition of protective col- 
loids or extraneously prepared emul- 
sifying agents for their further stabili- 
zation. 

Mechanical Technique of Preparation. 
—Inasmuch as this type of emulsion is 
made with an agent which functions 
to lower the surface tension of the 


water phase considerably, the prepara- 
tion from a mechanical standpoint is 


relatively simple. This involves vigor- 
ous mechanical agitation, while the 
phases are both freely liquid. This may 
be provided by means of paddle mix- 
ers, centrifugal pumps and similar 
agitating devices. A more recent de- 
velopment in preparation technique, 
involves the use of the colloid mills of 
various types. This type of mill with 
rotating discs operating at exceedingly 
high peripheral velocity, develops a 
shearing effect within the liquid film 
that effectively and rapidly produces 
dispersion. 

While the preparation of an emul- 
sion is relatively simple from a broad 
viewpoint, great variation in proper- 
ties and in usefulness will result even 
in using the same emulsifying agent. 
Many factors influence the product in 
this direction, among which may be 
mentioned temperature, concentration 
of phases with respect to each other, 
character of asphalt employed, presence 
of specific ions, concentration of such 
ions and the nature of mechanical action 
to which the system is subjected. All 
of these, as well as other factors, in- 
fluence the properties of the end prod- 
uct and must be understood and con- 
trolled in order to produce an emulsion 
of uniformity and of predetermined 
characteristics. It is a rather anom- 
alous situation that the same apparatus 
which will make an emulsion will fre- 
quently also break it. 

Improvement in Manufacturing and 
Application Technique.—It might be 
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well to point out here that emulsified 
asphalts have been used continuously 
in the United States for as long as 15 
to 20 years. Pavements laid in the 
early days frequently gave exceedingly 
good results, but more often possibly, 
the results were erratic and uncertain. 
As with many other paving materials, 
such results merely serve to indicate 
lack of control in preparation of the 
material or unsatisfactory technique of 
use and application. Through the 
development and application of colloid 
chemistry to this art, it is believed that 
the former difficulties have been def- 
initely overcome. Likewise, paving 
engineers have perfected application 
technique to a point at which it is be- 
lieved that a wide usefulness for as- 
phalt emulsion in the paving field is 
about to be realized in the United 
States. 

Specific Properties of Emulsions for 
Paving Purposes.—Reverting again to 
our discussion of theories of emulsifica- 
tion, it is apparent that the properties 
of an emulsion useful for paving pur- 
poses, will depend largely upon the 
nature of the film protecting the dis- 
persed particles. Workers in the field, 
by applying principles discussed above, 
have developed and controlled prop- 
erties of these emulsions to adapt them 
to specific uses. It may be well, how- 
ever, to enumerate some of the char- 
acteristics necessary for a successful 
paving emulsion. 

1. It should contain asphalt of pene- 
tration, ductility, cementing value and 
other characteristics normally suited to 
the type of use contemplated. 

2. It must have bulk stability. That 
is, it must not be broken down upon 
long periods of storage, or upon agita- 
tion during transportation. 

3. It must have sufficiently fine par- 
ticle size so as to be freely suspendable. 

4. It must have a controlled degree 
of stability as a system, so that it will 
not break prematurely when sprayed 
or when mixed with mineral aggregates, 
inert mineral powders or with diluting 
water. 

5. Its time of coalescence or “rate of 
break” must be suitable to the condi- 
tions for which it is to be used. In 
other words it should break when de- 
posited upon the road in the shortest 
time compatible with its other stability 
requirements. 

6. Its viscosity must be definite, con- 
stant and suited for the purpose for 
which it is to be employed. 

7. It must have a concentration of 
asphalt which does not vary for the 
particular use for which it is intended. 


8. The relation between asphalt con- 
centration and viscosity should be such 
that a regulated and predetermined film 
thickness is always deposited. 

9. The concentration of the emulsify- 
ing agent should be a minimum and 
always less than that which would in 
any way modify the properties of the 
asphalt binder. 

Asphalt emulsions are now being 
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manufactured both in the United States 
and abroad in which the above enu- 
merated characteristics are controlled 
and adapted for certain specific con- 
struction types. 

Successful Use of Asphalt Emulsion 
for Paving Purposes.—European engi- 
neers have developed a road construc- 
tion technique which, coordinated with 
the production of emulsified asphalt 
adapted thereto, has resulted in the 
building of tremendous mileage of 
roads. The types of application gen- 
erally employed comprise the carpet 
coating of gravel and macadam roads 
and the building up of new wearing 
surfaces by the so-called grouting 
method. This is generally similar to 
our penetration construction with hot 
application. This development in Eu- 
rope has been stimulated probably 
largely through (1) existence of al- 
ready completed macadam roads useful 
for foundation purposes. (2) Low 
initial cost of construction. (3) Small 
investment in equipment. (4) Ease of 
application with unskilled labor. (5) 
Ability to carry on construction in wet 
weather. (6) Low cost of maintenance. 

In addition there is being developed 
a widespread use of emulsified asphalt 
in connection with the curing of con- 
crete roads. This treatment lends itself 
to many obvious advantages and may 
well bring about important advances in 
the surface treatment and maintenance 
of this type of construction. 


There is no doubt that in this coun- 
try an extended use of emulsified 
asphalt is coming about in connection 
with our secondary roads. Paving engi- 
neers are developing familiarity with 
this type of material. For certain. 
classes of roads, including maintenance 
and new construction, emulsified asphalt 
is now finding an increasingly im- 
portant place in America. 

Acknowledgment.—The above is a 
paper presented Oct. 30 at a meeting 
of the Asscciation of Asphalt Paving 
Technologists, West Baden Springs, Ind. 
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Proposed Increase in Gasoline Tax in 
British Columbia to Finance Road Con- 
struction—The gradually increasing 
support that is said to be developing 
among boards of trade and other or- 
ganizations for an increase to 5 ct. 
per gallon in the tax on gasoline, is 
expected to result in the introduction 
of legislation for that purpose at the 
winter session of the British Columbia 
Assembly. The present tax of 3 ct. is 
said to yield approximately $950,000 
yearly, and indications are that the 
yield will exceed $1,000,000 this year. 
This revenue, with that derived from 
motor vehicle licenses, will provide a 
fund of $2,500,000 in 1929, which may 
be devoted to carrying loans for road 
building. The existing carrying charge 
on outstanding road loans amounts to 
$1,916,320, it is said, which will leave 
about $633,600 to cover additional loans 
amounting to $7,000,000 to be devoted 
to highway construction. 








Rock Asphalt Top on Concrete Base 


Construction Methods and Equipment Used in Surfacing a 19-Mile Stretch of Road 


ELSON BROS., contractors, of 
Memphis, Tenn., have recently 
completed for the State Highway De- 
partment of Tennessee a very impor- 
tant project in Putnam County. 
It consists of a 19-mile stretch of 
1%-in. rock asphalt wearing surface 


in Putnam County, Tennessee 


By H. R. McGUIRE 


laid on a 7-5-7-in. (double parabolic 
curve) concrete base. 

In one 5-mile section of the project 
26 curves were widened, as the road 
passes through an extremely moun- 
tainous section of the country. 

A standard concrete finishing ma- 


chine running on the integral curbs 
with a rotating rake attachment was 
used in laying the rock asphalt surface. 
First, the concrete base, which was left 
with a rough and granular surface, was 
thoroughly swept, removing all foreign 
material. Then, a uniform paint coat 











(1) Spraying Paint Coat. 


(2) Unloading and Spreading Rock Asphalt. 
Machine, Showing 10-Ft. Lute. 


(3) Front View of 
(5) Rolling Rock Asphalt Surface. 


Finishing Machine. (4) 
(6) Finished Surface 
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of asphaltic cement thinned with high 
grade gasoline to the consistency of 
very thin house paint, was applied with 
a pressure pump equipped with a spray 
nozzle attachment. 


Rock asphalt was dumped on the sur- 
face from trucks and roughly spread by 
hand in front of the finishing machine. 
Due to the fact that curves were 
widened it was necessary to lay an ad- 
ditional track for the machine at these 
points, the extra space being laid by 
hand with the use of rakes in the usual 
manner, 
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The rotating rake attachment on the - 


finishing machine broke up all lumpy 
material so that after the first screed 
passed over it the surface was fairly 
free of voids. Any remaining voids 
were filled by using a little screened 
material and sifting it in front of the 
back screed. 

The surface was straight-edged im- 
mediately following the machine and 
then rolled with a 6-ton tandem roller. 

The rock asphalt (Kyrock) used as 
surfacing material was furnished by the 
Kentucky Rock Asphalt Co., of Louis- 
ville, Ky. 


Uniform Traffic Rules 


New Code for Massachusetts State Highways 


EW uniform traffic rules and regu- 

lations for the operation of all 
horse drawn and motor vehicles on the 
state highways of Massachusetts went 
into effect on Oct. 26. The complete 
text of these rules follows: 


In accordance with the provisions of section 
3, chapter 357, acts of 1928, and after due 
notice and hearing, the following rules and regu- 
lations respecting the operation of vehicles, 
which for the purpose of these rules and regu- 
lations shall mean all horse drawn vehicles 
and all motor vehicles as defined in chapter 90 
of the general laws, upon highways, which for 
the purpose of these rules and regulations shall 
mean all state highways and all through ways, 
designated as such by the department, are here- 
by adopted by the department of public works. 

Section 1. (Drive on right side of highway.) 
(a) Upon all highways, except one-way streets, 
the driver of a vehicle shall drive the same 
upon the right half of the highway and shall 
drive a truck, bus horse drawn or slow moving 
vehicle as closely as practicable to the right- 
hand edge or curb of such highway, except when 
overtaking and passing another vehicle, or when 
placing a vehicle in a position to make a left 
turn. 

(b) When any highway has been divided into 
lanes a driver of a vehicle shall drive in the 
same so as to be entirely within a single lane 
and shall not move from the lane in which he is 
driving until he has first ascertained if such 
movement can be made with safety; further 
provided that the driver of a vehicle shall op- 
erate the same in the lane nearest the right 
side of the highway when said lane is avail- 
able or in preparation for a left turn, and upon 
any highway which is divided into three lanes 
no driver of a vehicle shall operate the same in 
the center lane unless overtaking another vehicle 
or in preparation for a left turn, or unless the 
right lane is impassable, or unless, told to do 
so by a police officer. 

Section 2. (Keep to the right in crossing in- 
tersections or railroads.) In crossing or upon 
approaching an intersection of highways or the 
intersection of a highway by a railroad right of 
way, the driver of a vehicle shall at all times 
cause such vehicle to travel on the right half 
of the highway, unless such right half is im- 
passable. 

Section 8. (Limitations on privilege of over- 
taking and passing.) (a) The driver of any 
vehicle overtaking another vehicle proceeding in 
the same direction shall pass at a safe distance 
to the left thereof. 

(b) The driver of an overtaking motor vehicle 
not within a business or residential district 
shall give audible warning with his horn or 
other warning device before passing or attempt- 
ing to pass a vehicle proceeding in the same 
direction. 

(c) The driver of a vehicle shall not drive to 
the left side of the center of a highway in over- 
taking and passing another vehicle proceeding in 
the same direction unless such left side is 
clearly visible and is free of oncoming traffic 
for a distance ahead to permit such overtaking 
and passing to made as provided in 
clause (d). 

(d) The driver of a vehicle shall not overtake 
and pass another vehicle proceeding in the same 
direction unless there is space ahead on the 
right side of the highway to permit the overtak- 
ing to be complete without impeding the safe 
operation of any vehicle ahead, or without caus- 
ing the driver of any such vehicle to change 


his speed of movement or alter his course ex- 
cept as provided in Section 4 thereof. 

(e) The driver of a vehicle shall _~ overtake 
and pass another vehicle proceeding in the same 
direction upon any hill or any curve in the 
highway where the driver’s view along the 
highway is obstructed within a distance of three 
hundred feet unless the highway is divided into 
four or more lanes and the overtaking and pass- 
ing can be completed without driving to the left 
of the center of said highway, and further pro- 
vided that the driver of a vehicle shall not 
overtake and pass another vehicle at any place 
where official ye A Lo have been e 
panes such passi 

(f) The driver of a ‘wabielo shall not overtake 
and pass any vehicle p ng in the same 
direction at any steam or electric railway grade 
crossing, unless permitted to do so by a police 
officer. 

Section 4. (Driver to give way to overtaking 
vehicles.) The driver of a vehicle when about 
to be overtaken and passed ws another vehicle 
approaching from the rear shall give way to 
the right when practicable in favor of the over- 
taking vehicle, on suitable and audible signal 
being given by the driver of the overtaking 
vehicle, and shali not increase the speed of his 
vehicle until completely passed by the overtaking 
vehicle. 

Section 5. (Following too closely.) (a) The 
driver of a motor vehicle shall not follow an- 
other vehicle more closely n is reasonable and 
prudent, having due to the of 
vehicles and the traffic upon and condition of 
the highway. 

a The driver of any motor truck, bus, or 

wn vehicle when traveling outside of a 
-——_— or residential district shall 4e2: follow 
another such vehicle within 200 fect, but this 
shall not be construed to prevent a faster mov- 
ing motor truck, bus, or horse-drawn vehicle 
overtaking and passing another vehicle. 

Section 6. Turning at intersection.) The 
driver of a vehicle intending to turn to the 
right at the in on shall coorenm such 
in on in the lane for nearest to 
right side of the highway. and in turning shail 
keep as closely as practicable to the right curb 
or edge of the highway, and when intending to 


said ies te the right of the center line of 


the highway | AN en 

Section 7. (Signals on starting, ng and 
turning.) (a) The driver of any vehicle before 
starting, stopping or turning from a direct line 
shall first see that such movement can be made 
in safety and if — pedestrian may be affected 
by such a movement shall give a clearly audible 
signal te sounding the horn, and whenever the 
operation of any other — may be affected 
by euch a movement shall give a signal as re- 

uired in Le section “pletely “visible to the 

river of such other vehicle of the intention 
to make such movement. 

(b) The signal herein vousived shall be given 
a sufficient time in advance the movement in- 
Coates to give ample wera to any person 

may be affected by said movement, and 

shall be given either by a. of the hand and 
arm in the manner herein ed, or by a 
suitable mechanical electrical ce, that 
when a vehicle is so constructed or as to 
prevent the hand and arm dean from being 
made or being visible both to the front and rear 
the signal shall be given by a suitable device. 

(c) Hand and arm signals as required herein 
shall be made as follows: 
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(1) An intention to stop shall be indicated by 
the arm horizontally to the left of, 
and beyond the side of the vehicle. 

(2) An intention to turn to the left shall be 
indicated extending the arm horizontally to 
the left of and bevent the side of the vehicle, 
SS aS ea oe 

n 

i) An intention to turn to the right shall 
be indicated by extending Sy arm horizontally 
to the left of and beyond the side of the vehicle, 
and by moving the hand in a circle. 

Section 8. (Stopping on state highways.) (a) 
No person shall park or leave standing any 
vehicle, whether attended or unattended, upon 
a paved or improved or main traveled portion 
of any highway. outside of a business residen- 
tial district, en it } sone to park or 
leave such vehicles ng off the paved or 
improved or main traveled portion of such 
highway ; provided, in no event shall any person 
park or leave standing any vehicle, whether at- 
tended or unattended, upon any highway unless 
a clear and unobstructed width of not less than 


highway opposite such standing vehicle shall be 
left for free passage of other vehicles thereon, 
nor unless a clear view of such vehicles may 
obtained for a of 200 feet in each di- 
rection upon such highway, and further pro- 
vided no person shall park a vehicle under any 
condition where official highway signs have been 
erected prohibiting the same. 

(b) Whenever any police officer shall find a 
vehicle standing upon highway in violation of 
the provisions of this section he is hereby 
authorized to move such vehicle or require the 
driver or person in charge to move such ve- 
hicle to a position permitted under this section. 

(ec) The provisions of this section shall not 
apply to the driver of any vehicle which is 
disabled while upon the paved or improved or 
main traveled portion of any highway in such 
manner and to such extent that it is impossible 
to avoid stopping and temporarily leaving such 
vehicle in such position, provided, however, that 
such driver shall take all necessary steps to 
warn the public of the obstruction. 

(d) No person shall park or leave standing 
any vehicle whether attended or unattended 
upon any highway within 100 feet of an inter- 
section at which traffic control signals are 
installed. 

Section 9. (Obstructing traffic.) No person 
shall drive any véhicle in such a manner as to 
pe gan pnd ct the normal movement 

of traffic upon any highway. 

Section 10. (Obedience to traffic control sig- 

Colors in traffic control signals shall 
have the commands ascribed to them in this 
section, and no other meanings, and no driver 
_-& . — shall fail to comply with said 


ay. Rol —While the red lens is illuminated no 
driver of a — facing the signal shall enter 
the intersecti seovidel, however, that if a- 
right or — wen arrow is illuminated at the 
same time, a Gaver may enter the intersection 
to make the tu 


by tke arrow. 

(2) Yellow —Whi the yellow lens is illumi- 

awaiting driver of a vehicle shall re- 

main conde until the green lens is illumi- 

nated—and any — of a vehicle Ly wy 

the Go temeiee ws s further the inter- 

ion than the y 7 *prakin distance for the 

eg at which he is traveling at the time 

when the yellow lens was first illuminated, shall 

stop said vehicle before ng the intersec- 
tion, or a marked stop line. 

(3) Green—While the green lens is illumi- 
nated any driver of a vehicle facing the signal 
—f—, ,  F-- safety of those who 
may have been in the intersection Ay ALK 
the lens was illuminated, and subject to the 

ing restrictions 


turn contained i 
graph (5) of thie coction. n pare 


(5) Green arrow lens—When a special right 
or left turn arrow lens is incorporated 
& 6 ae vers facing said signal may make 
a turn in the direction of such arrow, only 
when such lens is a a 
(6) Flashing ee red lens when illumi- 
nated with rapid intermittent flashes shall indi- 
one of a through way and 
shall require the drivers to come to a complete 
stop before entering the oa 
low lens when 


(7) Flashi rier 
illuminated cr ittent flashes shall 
indicate the presence af danger and shall per- 
mit drivers to proceed only with caution. 
Section 11. 
and regulation fter 
October 26, 1929, and the department of public 
ot J after a oe 
r an 


h 
and with 
coun to ate. amend or revoke any or all of 

the foregoing rules and regulations. 
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Machine Finishing for Hot-Mixed Pavement 


+ . 
in California 
The Use of Mechanical Means for Spreading, Raking, and Finishing Hot Asphaltic 






HE purpose of this paper is not 
to provide a comparison between 
the asphaltic type of pavement and 
any other type, but rather to describe 
an important advance in improved 
structure in the asphaltic type and a 
more economical construction which has 
been made possible by the introduction 
of machine finish. 

The information was obtained over 
a working period of about three years, 
during the construction of some 250 
miles of asphaltic concrete surfaced 
highways and thousands of square 
yards of city streets. 

Conclusions.—The advantages which 
have become apparent and the improve- 
ment in asphaltic construction which 
have followed upon the introduction of 
mechanical spreading and finishing have 
been summarized as follows: 

(1) Removal of limitations on plant 
capacity, due to inability to handle 
large tonnages on narrow highways. 

(2) Decrease in unit costs of asphal- 
tic mixture, due to quantity production 
and quantity handling on the street. 

(3) Greater uniformity of structure 
of the asphalt paving base and surface. 

(4) Decrease in surface roughness 
to a point where there is now little 
difference between the best laid as- 
phaltic type and any other type of 
pavement in this respect. 

(5) Production of a uniformly smooth 
non skid surface which will be safe in 
any weather for a number of years. 

(6) Elimination of poor workmanship 
through the substitution of machinery 
for hand labor on all of the more im- 
portant phases of the work. 

(7) Reduction in rolling due to the 
particular arrangement of the paving 
mixture previous to rolling. 

(8) Decrease in plant and street costs 
due to mass production and decrease in 
general contract costs due to speed of 
operations as a whole. 

History.—In this mechanical age, it 
may seem strange to you as it does to 
me that contractors were so many 
years in adopting the use of power op- 
erated spreading and raking machines 
for asphaltic concrete. Similar ma- 
chines were readily accepted for produc- 
ing smooth, well compacted concrete 
pavement, but the practical asphalt pav- 
ing man always visualized innumerable 
difficulties which would assail him if he 
attempted to use similar machines on 
his ‘work. 

Proposals that it was feasible to 


Mixture for Highway and Street Paving 


By C. S. POPE 


Chief Construction Engineer, California Division of Highways 


spread and rake asphaltic mixtures 
with machines were met with many ob- 
jections, since proved unsound. These 
objections impeded the general adop- 
tion of mechanical spreading for two or 
three years in California at least, after 
it was first suggested. 

During 1924 and 1925, spreader boxes 
for spreading macadam rock came into 
general use and their success gave rise 
to our opinion that these boxes might 
be used to spread asphaltic concrete 
base, if contractors could be induced to 
try them. Their use on the first job 
on which they were tried allowed the 
contractor to take off a number of 
shovelers, so he was entirely agreeable 
to the next experiment which was to 
attach rakes to the spreader boxes to 
rake out the mix. This improvement 
allowed the contractor to take off one 
or two more men and convinced us that 
asphalt concrete could probably be 
raked and spread by machine methods. 

Our spreader boxes were not so eco- 
nomical on the thin 1% in. surface 
we were then laying in 1926, so we 
investigated the use of a large drag 
rake spanning the entire 20 ft. width 
of roadway to be folowed by a strike off 
screed. These implements were at first 
drawn by hand and later by horse 
power. Both implements operated suc- 
cessfully and gave us a surface smooth- 
ness superior to anything we had been 
able to obtain by hand raking methods, 
but did not tend to increase plant 
output. 

Through the cooperation of one of 
the larger road machinery manufactur- 
ers, we secured a standard concrete fin- 
ishing machine and proceeded to re- 
model it at our own expense and thus 
completed the first attachments for rak- 
ing and finishing asphalt concrete by 
mechanical means. 

This machine was furnished on trial 
by the state to one of our contractors 
engaged in resurfacing a 10-mile section 
of highway. The working out of the 
usual defects which seem inherent in a 
new machine caused us all more or less 
concern but in the end the machine got 
down to work and turned out an ex- 
cellent job which showed a roughness of 
about half of what we had been getting 
by hand raking. The successful use of 
this machine was followed very shortly 
by a decrease in our costs of asphalt 
concrete paving. 

Objects Sought.—The earlier pur- 
poses sought in the use of machines for 
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raking and finishing asphaltic concrete 
pavement were several. 

It was desirable to increase the 
amount of material which could be han- 
dled on the road beyond what was pos- 
sible by hand spreading. Plant capacity 
could be increased by building larger 
plants and hauling equipment could be 
handled on the road, but because of the 
nature of the material it did not seem 
possible to place enough shovelers and 
rakers on a 20-ft. road to handle the 
greatly increased tonnage required for 
economical work. In other words, the 
spreading and raking operations consti- 
tuted the bottle neck of the job. 

It was desirable that smoother pave- 
ments be laid because of the unfavor- 
able comparison which constantly arose’ 
between portland cement concrete pave- 
ments smoothly finished by machine 
methods and asphaltic pavements still 
finished by hand raking. 

It was desirable that a non skid sur- 
face be constructed which, while smooth, 
would still afford as safe driving in 
rainy weather as was claimed for the 
portland cement concrete. 

It was desirable to incorporate in the 
pavement construction such qualities as 
would insure a long life and freedom 
from objectionable waviness. 
with asphaltic concrete a considerable 
mileage of state highways which had 
been constructed of portland cement 
concrete, usually 15 ft. wide and 4 in. 
in thickness. An unusual feature of 
this pavement was its high crown which 
averaged about 2% in. or about 3 per 
cent of the half width. This high 
crown eventually added about 1 in. ad- 
ditional average thickness for leveling 
course over the 15 ft. width. 

Due to the enormous increase in traf- 
fic, to faulty foundations, to under-de- 
sign of the slab and other causes, a 
considerable mileage of pavement be- 
gan to show distress as early as 1916 
or 1917 and the State began a program 
of reconstruction of these pavements to 
a width of 20 ft. 

Highways in especially bad condition 
or which are subjected to truck traffic or 
to unfavorable climatic or topographic 
conditions are resurfaced with portland 
cement concrete; while those in better 
condition or which are located in the 
valleys or other more favorable loea- 
tions are surfaced with asphaltic 
concrete. 

The asphaltic concrete type of as- 
phaltic pavement has been chosen gen- 
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erally in California because of its 
greater economy and durability and also 
from the fact that it presents a non 
skid surface for a longer time than 
other plant mixed asphaltic surface. 

Preparation.—In modern resurfacing 
operations because of the greatly in- 
creased output, great care is necessary 
in planning to insure smooth coordina- 
tion between the plant, the hauling 
equipment, and the spreading and roll- 
ing operations. 

Plant.—I will refer briefly to certain 
plant arrangements which have a bear- 
ing on our practice. A plant of con- 
siderable capacity is desirable and 
common practice in California at the 
present time has fixed on plants pro- 
ducing from 2,500 to 5,000 Ib. per batch 
as the economical size. Such a plant 
will turn out up to 65 batches per hour, 
if properly arranged and average out- 
puts of from 500 to 800 tons per day are 
not unusual. While our specification 
limit output to 65 batches per hour, the 
number may be increased should our 
laboratory and field investigations indi- 
cate that improved methods introduced 
by the contractor will produce a satis- 
factory mix in a shorter mixing cycle. 

We have found it desirable to pre- 
mix all of our aggregate before it is 
passed to the proportioning bins and 
this is accomplished either by mixing 
in layers at stockpiles or less by means 
of chutes which deposit layers of coarse 
and fine aggregate on a belt running 
under the storage bins and which feed 
the dryer. Weighing boxes are always 
placed with their outlets at right angles 
to the mixing shafts with the pug mill 
instead of parallel with the shafts, 
since the latter arrangement has a ten- 
dency to defeat complete mixing of the 
different sizes of aggregate. 

Hauling Equipment.—It is usually re- 
quired that all hauling be done with 
pneumatic tired trucks. 

Since the usual load of mixture varies 
from 5 to 6 tons, the dual type of tire is 
in common use. 

Trucks are usually fitted with con- 
venient coupling devices placed forward 
of the middle of the truck for ease in 
attaching the chains by which the 
spreader boxes are drawn. 

Spreader Boxes.—Two usual types of 
spreader boxes are in common use one 
of which is equipped with skids on 
which it is dragged forward and the 
other is supported by means of rollers. 
Both are equipped with more or less 
satisfactory gates extending the full 
width of the back to permit spreading 
the mixture to the proper thickness. 
Some difficulty is experienced in mak- 
ing the ribbons of mixture deposited by 
the spreader boxes lap over each other 
without rock pockets developing. One 
of the best methods to secure this result 
is to.cut holes about 6 or 8 in. square 
in the ends of the spreader box near 
the front of the box which will allow 
sufficient average mixture to run out 
to make the junction of the ribbons 
satisfactory. 
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We have found spreader boxes eco- 
nomical and satisfactory whenever a 
uniform thickness of surface of con- 
siderable depth is to be spread. Some 
contractors claim little saving where a 
surface less than 3 in. loose is to be 
spread. In spreading leveling course, 
contractors have resorted to numerous 
ingenious methods of spreading the sur- 
face of the course parallel with the 
true surface. 


Side Forms and Rails.—Since it is 
now our common practice to require 
that side forms be left in place, such 
forms are of wood, 3 in. in thickness 
and as deep as the pavement. 


They are supported on hubs at 4-ft. 
intervals and are securely staked to pre- 
vent lateral movement. We require all 
forms to be surfaced on both edges. 
While it is quite possible to spread base 
or leveling course from the wooden side 
forms, it is not possible to spread sur- 
face with spreading machines as at 
present designed. 

It is necessary to make an allowance 
for compression and for this purpose it is 
common practice to lay flat steel rails 
about % in. to % in. in thickness by 2% 
in. to 3 in. in width on top of the wooden 
side forms to elevate the finishing ma- 
chine a sufficient distance above the side 
forms to allow for compaction during 
rolling. These rails usually have a 
V-shaped or tongue and groove con- 
nection with each other to preserve 
alignment and are about 10 ft. in 
length. Usually three or four sets of 
rails are sufficient on the average job, 
as they are taken up and moved ahead 
as the work progresses. It is usual to 
nail the rails temporarily to the side 
forms. 

Finishing Machines.—Two types of 
finishing machines are now in use in 
California, both of which will spread, 
rake, and finish asphalt concrete. Both 
types of machines are motor driven 
and consist essentially of front and rear 
screed plates set about 10 ft. apart, 
having a motion transverse to the pave- 
ment at the same time that the machine 
advances along the side forms. The 
raking elements are set in between the 
screeds and consist of steel pins set in 
heavy pipe, as described elsewhere. 


We require not only spreading but 
also raking and respreading by the 
rear screed on all of our work and in 
this respect our practice differs some- 
what, I believe, from other localities 
where spreading only without raking is 
a usual practice. Since we have not 
tried our machines on sheet mixtures, 
I am unable to say from actual experi- 
ence whether raking of those mixtures 
is essential with a screed machine, but 
from a large experience in laying sheet 
asphalt by hand methods, I would con- 
sider raking such surfaces as essential 
as raking asphalt concrete. 


The two types of rakes mentioned, 
and which I will designate as the pen- 
dulum type and the sliding type, repre- 
sent the different ideas of the manu- 
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facturers, but they perform similar 
work, 

The rake teeth which consist of steel 
pins from 8 in. to 14 in. in length and 
% in. to % in. in diameter are set 6 in. 
or less apart in two lines of double of 
thickness pipe of 2 to 2% in. nominal 
diameter. The teeth are adjustable for 
projection and are fixed in place with 
set screws. The rake assembly ex- 
tends the width of the machine, 10, 
15, 20 or 30 ft., as the case may be. 
The essential difference in the two types 
of machine now in use is the method of 
raking used. 

In one machine, the rake teeth swing 
with a pendelum motion in opposite di- 
rections which stirs up the mixture in 
line with the direction of travel. 

In the other machine, the entire rake 
assembly slides backward and forward 
between guides, the teeth plowing under 
and lifting the mixture at each forward 
stroke, and on the backward stroke as- 
sisting perhaps the forward movement 
of the machine. 

Both the pendulum and sliding mo- 
tions are induced by means of an eccen- 
tric connected to a counter shaft and 
operating crank arms which swing the 
rake’s teeth or cause the whole raking 
element to slide. 

The teeth are set to rake at from 16 
to 20 strokes per minute, and have a 
travel independent of the forward mo- 
tion of the machine of from 4 to 8 in. 
It is not desirable that the rake speed 
should be too fast, nor the stroke too 
short. The sliding type of rake may 
have a longer stroke and be slower than 
the pendulum type. 

Essential features of the raking are 
the lifting of the coarser aggregate to 
the surface of the mixture and the 
formation of compression ridges. The 
coarse aggregate being lifted to the 
surface allows it to be reimbedded in 
the immediate wearing surface by roll- 
ing, and thus forms a non-skid surface. 
The compression ridges between the 
furrows left by the rake teeth have a 
tendency to assist compression without 
distortion or travel in the mixture 
since the ridges are flattened out side- 
wise by the roller instead of being 
driven ahead by it. 

Paving Operations.—The paving op- 
erations in the construction of base and 
surface are as follows: 

Paving mixture heated to approxi- 
mately 280° F. is brought to the road 
in pneumatic-tired trucks of 5 or 6-ton 
capacity. 

If a leveling course is to be laid on 
old concrete, a paint coat of emulsified 
asphalt is first applied to the concrete 
base. 

The trucks are backed up to spreader 
boxes and are attached to them by 
means of a quick detachable chain hitch. 

The mixture is roughly spread about 
2 in. thicker than it will be left by the 
finishing machine and is at once spread 
to a uniform thickness, using the 
screeds of the finishing machines only 
as a usual thing. Some operators use 
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the rakes also, as they think they as- 
sist compression. Rolling is begun as 
soon as the machines have spread a 
sufficient amount of material. Prac- 
tically no hand work is required on the 
base mixture. 

Base mixture is usually carried for- 
ward for such a distance as to allow 
a full day’s run on surface, or for even 
a longer distance so that it will not be 
necessary to make so many shifts of 
the finishing machine. On one large 
job, at present under construction, two 
finishing machines are in use, one on 
base and one on surface, which obviates 
the necessity of moving either one back 
on the job. Machines are usually moved 
off the pavement at night to permit its 
use by through traffic. 


Surface operations follow closely on 
the methods used in constructiong base 
with a number of additional operations, 
however. It is first necessary to lay 
steel rails % in. to % in. thick on top 
of the side forms, as hereinbefore de- 
scribed, to give the screeds the proper 
elevation above the side forms to allow 
for compression in rolling. 


The screeds, which are cut at the 
center, are adjusted to the correct 
crown by means of hand wheels. The 
rake teeth are lowered into the mixture 
and in the sliding type are set at an 
angle of about 45 deg. 


During operation, it is desirable to 
carry a wave of mixture about half the 
height of the front screed in front of 
that screed and a smaller wave of mix- 
ture in front of the rear screed. 


During the operation of the machine, 
the rakes are forming ridges and fur- 
rows longitudinal with the road and the 
rear screed is just knocking the top off 
the ridges, leaving coarse aggregate ex- 
posed for rolling. The machines are 
usually equipped for 4-wheel drive and 
will operate at a forward speed of up 
to 10 ft. per minute. 


Rolling.—Rolling is done with 10-ton 
macadam rollers for the first compac- 
tion followed by 6 to 8-ton tandem roll- 
ers for final smoothing. 


Following the first rolling of the sur- 
face, our customary practice is to scat- 
ter asphalt coated stone chips, passing 
% in. and retained on % in., over the 
surface to fill any small voids which 
may be left in the surface and to pro- 
vide additional assurance that the sur- 
face will be of uniform non-skid tex- 
ture. Rolling is then continued until 
no more compaction is possible and the 
surface is as smooth as it can be made. 


Smoothness.—Surface smoothness is 
checked during construction by several 
different methods devised by ingenious 
resident engineers. The simplest 
method is, of course, to use a 10-ft. 
straight edge, but as this requires a 
good deal of stooping, other means 
have been devised. 


One automatic device consists of a 
straight edge on three wheels so ar- 
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Table I 


By Hand 
Output 
bor : 
Foremen 
Machine operatore.................. .- 8 at 
Shovelers 
Rakers 
Rakers wt 
Dumpman or spreader box.... 
Railmen 
Screenings 
Tampers 
Totais 
Spreading cost per ton 
Machine rental per day 


























300 Tons per Day 
1 at $8.00................$ 8.00 


By Machine 
600 Tons per Day 





Gas and oil per day. 





Cost of machine per ton 





Total cost of spreading by machine per ton 








ranged that a rise or fall of the central 
wheel of more than % in. rings a bell; 
another has a similar bell arrangement, 
but the straight edge consists of two 
sled runners; while another is a weight- 
ed sled which scores the high points 
as it is dragged after the roller. 


The official record of roughness, how- 
ever, is recorded on a vialog or rough- 
ometer attached to an automobile 
operating at 20 miles per hour. This 
machine is left constantly calibrated by 
checking its operation over two or three 
standard sections of pavement which 
have been run over many times and on 
which roughness has been accurately 
determined. 


The following tabulation indicates the 
average smoothness we have obtained 
on some 200 miles of asphalt concrete 
pavement laid in the last five years: 
Roughness 

Index 


30.1 
33.2 


Miles 
Laid 
23.84 
24.11 
49.34 24.1 
35.35 25.2-14.6 


60.81 30.9-14.7 
We have been able to reduce the 
roughness to as low as eight units on 


some especially well finished jobs with- 
out sacrifice of the non-skid feature. 


Remarks 
Hand finish 
Hand finish 
Hand finish 
Machine finish 


We find that roughness increases with 
each year a pavement is in use. One 
of our asphalt pavements laid three 
years ago with a roughness index of 11 
now: has a roughness index of 14. 


Output.—The introduction of finish- 
ing machines has, as stated before, 
greatly increased the average tonnage 
output of paving plants, and has also 
decreased the cost per ton as shown in 
the following tabulation: 


Per 


8-Hr. Day 
A 


Aver- 


Tonnage 
Max. 


244 
319 
388 
866 
574 
Naturally, this increase in output has 
required larger plants and where a 
1,500 or 2,000-Ib. batch box was the 
usual size in 1924, we are now using 
batch boxes up to 5,000 lb. capacity 
with the cost of the plant in propor- 
tion. 
Mixture.—The average asphalt con- 


crete mixtures we use for base and sur- 


face show the following gradings: 
Base Course 
90-100 
65- 75 
50- 65 


30- 40 
20- 30 
12- 20 


Stone dust is used in surface only, 
and is usually about 4 per cent of the 
total mix. 

The modern methods of conveying, 
heating, proportioning and mixing are 
followed and do not form a part of this 
paper. . 

The average costs of materials at our 
mixing plants are about as follows: 

Fuel oil $1.50 per barrel, asphalt 
$15 per ton, stone dust $6.50 per ton, 
sand $1.50 per ton, and rock $2 per ton. 

Cost of Laying Asphalt Concrete.— 
The comparisons in Table I of the cost 
of spreading asphalt concrete by hand 
and by machine were taken from two 
jobs completed within the last two 
years. 

Three hundred tons per day would 
have been a good day’s work for a hand 
crew, but 600 tons per day is not an 
unusual day’s work for machine spread- 
ing. 

In conclusion, I wish to predict that 
the more extensive use of machinery 
in the construction of asphaltic pave- 
ments has opened a new era for this 
material, and that with the growth of 
knowledge as to the economic and en- 
gineering considerations which should 
govern the selection of pavement types, 
the use ef asphaltic pavements in their 
proper locations will reach proportions 
sufficient to satisfy its most ardent ad- 
vocates without detracting from the 
merits and usability of other types of 
pavement in their proper environment. 


-— 
— 


Mexican Students Being Sent to the 
United States—Announcement has 
been made by the Mexican National 
Highway Commission that, by arrange- 
ment with the American Road Builders’ 
Association, students are being sent to 
the United States for instruction in 
highway construction and machinery. 
The members of the first group of 
students have already completed their 
studies and a second group has been 
sent to take instruction. 
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A Method of Increasing En- 
durance Factor of Con- 


crete Pavements 


A simple yet effective method de- 
signed to increase the endurance factor 
of concrete pavements consists of cov- 
ering the subgrade with an impervious 
membrance before laying the concrete 
slab thereon. This method is the Mono- 
lite Process, a development of the 
Monolite Co. of America, 1004 Hearst 
Bldg., San Francisco, Calif. The mem- 
brance consists of a waterproof felt 
known as Monofelt, sealed at the 
joints with a waterproof compound, 
thus divorcing the concrete slab from 
the subgrade. Many advantages are 
claimed for this process, chief among 
them, from the engineer’s point of view, 
being the increase in tensile strength 
at the bottom of the slab, the increased 
ultimate strength due to prolongation 
of the curing process and the reduction 
of temperature stresses in the slab due 
to elimination of much of the frictional 
resistance to expansion and contrac- 
tion. The latter is believed to be very 
important, as it has been observed that 
failure often occurs from fatigue which 
is probably accelerated by frequent 
overstressing from this cause. 

Pavement slabs are subjected to in- 
fluences which do not occur in the 
ordinary use of concrete in building 
construction. The thickness of the slab 
is comparatively small and it is sub- 
jected not only to variable weather con- 
ditions at its top surface but also to 
variable soil and moisture conditions 
beneath. Due to the small slab thick- 
ness these conditions influence a mate- 
rial portion of the entire volume of 
the slab. Various curing methods have 
been devised and used to remove 
detrimental influences from the top 
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Fig. 1—Concrete Being 


Laid by the MonoliteProcess on an Ii1 














Ft. Pavement Widening in 


California, Illustrating the Method of Reinforec-ing in Separate Slabs and Placing Expansion 


Joimts at 60 Ft. Intervals 
surface of the slab, but unless care is 
taken of the bottom of the slab the 
work has been half done. 

The following advantages of this 
process are stated to have been demon- 
strated. 


(1) Increased tensile strength at 
the bottom of the slab. Comparative 
tests made on the California State 
Highway System in August, 1898, 
showed a ratio of modulus of rupture 
to crushing strength at 28 days of .174 
for the plain pavement and .198 for 
Monolite pavement. 


(2) Monolite pavements increase in 
strength much more rapidly than plain 
concrete pavements. The same test 
above described showed an increase in 
crushing strength from 11 to 28 days 
age of 9 per cent for plain pavement 
and 24 per cent for Monolite pavement. 




















Fig. my Monolite Pavement in Texas Immediately After the Float 


Has Passed, 


Illustrating 
ow the Water Is Brought to the Top and Is of Aid in Obtaining a Good Surface Finish 


Increase in modulus of rupture of 
beams from the same pavement showed 
an increase strength at ages of 14 to 28 
days of 4 per cent for plain pavement 
and 16 per cent for Monolite pavement. 


(3) Reduction of friction between 
pavement and subgrade with resultant 
reduction of temperature stresses. An 
article in Public Roads Magazine, May, 
1929, described tests made to determine 
the stresses set up by subgrade friction, 
which stresses were found to be much 
less in the case of pavements laid on 
waterproof felt than directly on the 
subgrade. 


(4) It affords a permanent protec- 
tion for the bottom of the slab. Test 
slabs laid in 1921 still have they felt 
adhering to them in its original state 
forming a permanent protection. 


(5) It prevents both hair cracking 
and other cracking occuring prior to 
the final set. This has been demon- 
strated many times and in many places 
and the experiences of the State High- 
way Department of Iowa were given 
by Mr. R. W. Crum in an article in 
Public Roads Magazine August, 1925. 


Many other advantages are claimed 
by the process appealing to both: the 
engineer and the contractor. Not-the 
least among these is the elimination of 
wetting the subgrade, thus improving 
construction conditions, avoiding change 
of volume due to wetting, increasing 
the pavement yardage per cubic yard of 
concrete and saving the labor and 
water used in this operation. Another 
advantage is the ability to use a lower 
water-cement ratio without sacrifice of 
plasticity when the pavement is laid on 
the Monofelt base, since the water is 
forced up through the mix by the tamp- 
ing and screeding operation instead of 
being absorbed by the subgrade. This 


also improved the finishing operation 
by providing a well lubricated sur- 
face without requiring any additional 
sprinkling during the finishing, ‘as {is 
sometimes acquired when too dry a:-mix 
is used, 








Black Base and Track Paving at Charleston, S.C. 


Pavement Construction on Saturated Fill; Also Method of Paving Street Railway Track 
to Eliminate Effects of Vibration at Pavement Edges 


HISTORY of the roads, streets and 

pavements of Charleston, S. C., a 
city of 73,000 inhabitants, founded in 
1670, would most probably indicate 
marked parallelism to that of a major- 
ity of the older cities of the United 
States. Evidences of transition from 
trail to lane to street, avenue or boule- 
vard, can be found in the narrow 
crooked streets of the older sections, 
the wider, straighter thoroughfares of 
the more modern sections, the lack of 
uniformity in the old, the more regular 
plan, with still possibilities for im- 
provement, in the new. In character 
of road coverings also this transition 
is noticeable, extending through many 
types from cobblestone, a matter of 
civic pride in early days, to modern 
pavement, and of these types a vari- 
ety of interesting exhibits were still 
extant in even comparatively recent 
years. 


In its search for a low-priced first 
cost pavement, commensurate with its 
revenues, Charleston has, in the past, 
tried plank, oyster shell, pyrites cinders, 
waterbound macadam, clay-gravel and 
still has, more as an exhibit, however, 
than for paving value, a few city blocks 
paved with cobblestones, brought in the 
old days as ballast by sailing vessels 
coming to Charleston for cotton car- 
goes. In more recent days granite 
blocks, vitrified bricks, creosoted wood 
blocks, asphaltic concrete and sheet 
asphalt have appeared. The site of the 
city having been originally cut by 
numerous creeks and having included 
large areas of marsh and mud flats, un- 
derground conditions are uncertain and 
street subgrades vary from virgin soil 
with good bearing power to filled areas 
over former creeks with the uncertain 
support furnished by such conditions. 


The First Sheet Asphalt Pavement. 
—Prior to 1912 the cost of paving im- 
provements was met by a general tax 
levy inversely proportional to the 
other tax requirements of the munic- 
ipality. The issuance of bonds for 
street improvements was impossible 
since the constitutional limit of bonded 
indebtedness had already been reached. 
In 1894, by pooling the revenues of 
several years, the first sheet asphalt 
pavement was laid in Charleston along 
East and South Battery, a pleasure 
drive about % mile long, previously 
paved with oyster shell. This pave- 
ment consisted of a Rosendale cement 
concrete base, a binder course 1 in. 
thick and a 2-in. surface course. The 
binder was composed of gravel and hot 


By J. H. DINGLE 
City Engineer, Charleston, S. C. 
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Track Paving—Creosoted Cross-Tie Track Construction with Sheet Asphalt on Concrete Base 


coal tar pitch in the proportion of be- 
tween 20 and 25 gal. of pitch to 1 cu. 
yd. of gravel. The surface mixture was 
15 per cent to 18 per cent asphaltic 
cement, 65 per cent to 70 per cent of 
clean, sharp river sand and 15 per cent 
to 17 per cent of pulverized carbonate 
of lime. The pavement was rolled by 
hand-rollers, dusted with hydraulic 


cement and then compressed by a heavy 








wall, gave excellent results for nearly 
21 years and in 1915 was resurfaced 
with 1%-in. binder and 1%-in. top over 
the original Rosendale cement concrete 
base. The old binder when removed 
was in a disintegrated condition and 
the old surface was brittle and lifeless. 

Financing Paving.—About 1912 the 
demand for more and better pavements 
became insistent and was crystallized 


Track Paving—Steel Tie Construction with Sheet Asphalt on Concrete Base 


steam roller. The gutters for a width 
of 12 in. were coated with hot pitch and 
smoothed with hot smoothing irons. A 
guarantee for five years was included 
in the first cost and at the expiration 
of this time, payment of 35 ct. per 
square yard extended the guarantee for 
an additional five years. This stretch 
of sheet asphalt although subject to 
drenching with, and even submergence 
under, salt water during storms, when 
the sea breaks over the adjacent sea 


in an amendment to the state constitu- 
tion enabling the passage in 1913 of an 
“Abutting Property Paving Ordinance.” 
Under this ordinance property was as- 
sessed for one-half of the cost of abut- 
ting pavement. The city paid, through 
the general tax levy, for the remaining 
one-half as well as for street intersec- 
tions, drains, curbs and sidewalks. Con- 
siderable benefit, evidenced by increased 
yardage of modern pavement, attended 
this ordinance, but more progress was 
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Plan of Special Design for Track Paving 


demanded, and in 1922, after numerous 
legal preliminaries, there was enacted 
the present ordinance under which the 
abutting property is assessed for the 
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Paving assessment bonds 


are issued and property-holders are al- 
lowed ten years within which to pay 
their assessments. 
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Longitudinal Section of Special Desigr for Track Paving 


full cost of curb, sidewalks and road- 
way, including intersections, and where 
drainage is necessary, is also assessed 


From the passage of the first abut- 
ting property ordinance to the present 
time, asphalt has been the accepted 
for a 12-in. storm water drain with ap- pavement and has increased from 0.7 
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East Battery Paved with Sheet Asphalt on Concrete Base. 


surfaced in 1915. 


Background, 
In Foreground, Pavement Laid in 1925 
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mile in 1912 to 8.5 miles in 1921 and 
55 miles in 1929. During the same 
time five types of road covering have 
been eliminated, so that, exclusive of 
earth roads, Charleston has now prac- 
tically three types of pavement. 
Charleston’s sheet asphalt is generally 
laid on cement concrete base, 5 in. thick, 
the exception being about 50,000 sq. yd. 
which because of poor sub-soil condi- 
tions, are laid on asphaltic concrete 
base in the so-called boulevard area. 
This area extends along the southern 
and southwestern river front and was 
reclaimed from the river by construct- 
ing a sea wall and filling the area 
thereby enclosed with mud and sand, 
principally mud, pumped from the river 
bed. The reclamation was completed 
in the latter part of 1911. The bot- 
tom, on which the filler was deposited, 
was soft mud; piles 50 to 75 ft. long 
had been required in the construction 
of a foundation, for the wall along 
which the original depth of water was, 
in places, as much as 6 ft. below mean 
low water. The maximum depth of 
fill therefore, from original river bot- 
tom to grade, was 14.5 to 15 ft. Grade 
3% to 4 ft. above mean high water or 
1 to 1.5 ft. above spring tide. 

Paving with Flexible Base on Satu- 
rated Fill—The worst conditions, rela- 
tive to road construction, existed in the 
area planned for a river-front drive, ex- 
tending along the sea-wall and sepa- 
rated by only the width of the side- 
walk from the river, the tides of which 
saturated the fill to within 4 ft. of grade 
twice in every 24 hours. The supporting 
power of this fill was a matter of con- 
jecture. However, streets were marked 
out, curbs laid (some on plank), storm- 
water drains and sanitary sewers con- 
structed on pile foundation and a 6-in., 
after compression, layer of oyster shell 
was laid as a road covering and added 
to from time to time. The drive along 
the river front became popular and 
maintenance troubles began. In places 
the sub-grade, in wet weather, oozed 
up through the oyster shell covering 
and again the oyster shells would dis- 
appear into the sub-grade under the 
lines of traffic. In 1925 it was decided 
by the city council to improve the river 
front drive as well as the other streets 
in this area and the type of pavement 
best adapted to the conditions became 
a matter of serious consideration. The 
situation seemed one in which the quali- 
ties of a rigid base, useful under other 
conditions, would prove objectionable. 
Settlement was sure to continue with- 
drawing from a rigid base uniform sup- 
port and coverting such a base into a 
beam, or rather floor slab, of varying 
span length and characteristics, liable 
to failure at any time when conditions 
of load and span should exceed its 
powers of resistance. 

The advantages of the flexible base, 
with special reference to maintenance 
of contact between base and subgrade: 
non-absorbent qualities of base and 
homogenity of base and surface course 














Marray Bivd., Paved in 1925 with Sheet Asphalt on Black Base. Two Roadways Separated by 


Center Grass Strip. One-Way Traffic on Each Roadway. 


Cracks Due to Poor Subsoil. Traffic 


Lane at Right in Better Condition Than Less Travelled Pavement at Left 


useful attributes under wet conditions: 
ease, rapidity and low cost of repairs 
which conditions promised would be not 
infrequent: these led to the adoption 
of asphaltic concrete base for a sheet 
asphalt surface. 

Construction Methods.—The roadway 
was rough graded and a _ sufficient 
amount of the poorer material removed 
to permit the deposit of a 12-in. layer 
of cinders below subgrade. These cin- 
ders were rolled in two 6-in. layers with 
a 10-ton roller care being exercised not 
to lose the roller. Soft spots were dug 
out and filled with cinders and again 
rolled. Hauling over sub-grade was 
prohibited except on plank flooring. On 
the rolled cinder sub-grade an asphaltic 
concrete base 4-in. thick, was laid. The 
wearing surface was 1%-in. sheet as- 
phalt. 

This black base pavement, 50,000 
sq. yd., in a section popular with the 
natives and of much interest to visitors, 
carries daily a large amount of pleas- 
ure traffic and has cost nothing for 
repairs or maintenance since its con- 
struction four or five years ago. Settle- 
ment, not sufficient for discomfort in 
driving, is evident here and there and in 
places thread cracks have appeared on 
the surface due to subsoil coaditions. 
The cracks can at any time be obliter- 
ated by the application of a seal coat 
and should settlement reach the point 
of discomfort, depressions can easily, 
and at low cost, be raised by the ap- 
plication of materials of same type as 
those originally used in the road by 
the bonding of which with the old ma- 
terial, a coherent structure is main- 
tained. 

The driveway on Murray Blvd., along 
the river, is divided by a center grass 
strip, 12 ft. wide, into two roadways, 
19 ft. wide each. One-way traffic pre- 
vails on each roadway. It is noticeable 
that the traveled portions of the two 
roadways show fewer surface cracks 


than the portions less frequently used. 
Surface disturbance is more evident in 
the paving along the center grass strip 
and in the cross-overs where traffic is 
infrequent. 

In patching openings in sheet asphalt 
pavement on cement concrete base, 
black base is at times used where ex- 
pedition is important or where comment 
concrete is not readily available. 

How Pavement Cutting Is Controlled. 
—The preservation of pavements is 
next in importance to financing and 
properly constructing same and 
Charleston has made a special effort 
to discourage indiscriminate tearing up 
of pavements and to control repaving 
where absolute necessity demands that 
pavements be disturbed. 

City ordinance requires that before 
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the commencement of paving operations 
ample notice be given by public adver- 
tisement supplemented by special writ- 
ten notice to public service corporations 
advising that certain streets men- 
tioned in the notice are about to be 
paved; that all work requiring excava- 
tion or other disturbance of the street 
must forthwith be undertaken and must 
be completed by a definite date also 
mentioned in the notice, after which 
date no permit for disturbance of pave- 
ment will be issued except in case of 
some special emergency. Backfilling of 
trenches and repaving are done by city 
workmen and the cost charged, in ac- 
cordance with a regular schedule of 
prices, to the plumber, contractor or 
other who opened the pavement. Since 
in most of our streets underground 
construction needs attention in advance 
of paving operations, the activities in 
repairing or reconstructing drains, sew- 
ers, gas and water mains with the ac- 
companying house connections and serv- 
ices which are constructed from mains 
to curb in all streets which are about 
to be paved, leaves very little of the 
old pavement in place and thus pre- 
cludes surfacing over old granite brick 
or other pavements which might other- 
wise be utilized as bases. In the effort 
to preserve its pavements, Charleston 
has attempted to reduce to a minimum 
possible damage from street railways 
and steam railroads. The street rail- 
way franchise specifies the use of a 
grooved girder rail. Steam roads, 
crossing modern pavements, use Tee 
rail provided with guard rail. 


Street Railway Track Paving.—Ex- 
perience indicates that vibration due to 
street railway traffic is destructive of 
asphalt pavement when the latter is in 
direct contact with the rail. The as- 
phalt in a short time is displaced and 
curls up on each side of each rail, pro- 


King St., Paved in 1928 with Sheet Asphalt with Two Rows of Vitrified Brick Along Each Side 
of Each Street Car Rail 
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ducing inequalities unsightly to the eye 
and uncomfortable to drive over. This 
condition is intensified as portions of 
the asphalt are broken off by traffic 
leaving a longitudinal depression be- 
tween the rail and a ragged edge of 
pavement. The first attempt to remedy 
this involved the use of creosoted wood- 
blocks laid along the rail as a separator 
or cushion between rail and asphalt 
pavement. The blocks were 3 in. wide 
and 3 in. deep, the combined depth of 
binder and top, and two courses were 
laid as stretchers along each side of 
each rail supported by the concrete base 
and forming a strip 6 in. wide between 
asphalt and rail. The concrete base 
under the wood block was depressed a 
fraction to allow the blocks to be set in 
a thin bed of cement mortar and the 
space on each side of each rail between 
the web of the rail and the blocks was 
filled with cement mortar to provide 
vertical faces flush with the edges of 
the top of the rail for lateral support 
of the blocks. The joints between 
blocks and between rail and blocks were 
poured with asphalt filler. In a few 
years the tendency of wood blocks to 
swell in wet weather and shrink in dry 
weather, led to the adoption of vitrified 
brick for use adjoining the rails. The 
same construction is followed as in the 
case of wood blocks, except that the use 
of brick 4 in. deep necessitates a de- 
pression of 1 in. in the concrete base 
which is obtained with little effort be- 
fore the concrete base has set. 


Special Type of Construction—On a 
recent piece of construction involving 
sheet asphalt pavement, drain construc- 
tion and rail renewal on a double track 
street, a special type of construction 
was adopted. The drain, 24 in. in diam- 
eter, 94% ft. deep, was located between 
the tracks, the construction of which 
in such close proximity to a fresh fill 
caused uneasiness. Old steel rails, 6 in. 
deep, were cut into leneths of 17 ft. 
6 in., sufficient to underlie both tracks 
and crossing the new fill. These were 
spaced 6 ft. centers with base of rail 
uppermost. Between each pair of these 
rail-ties were placed Bethlehem steel 
ties underlying only one track each so 
that long and short ties alternated. The 
base of the operating rail was electri- 
cally welded to each old-rail cross tie 
and secured by bolted clips to the stand- 
ard steel ties. The fish plates at rail 
joints were bolted with two bolts and 
electrically welded around the entire 
perimeter. Incidentally this obviated 
the necessity of electrical bonds. All 
compromise joints, where straight work 
met special work, and all special-work 
joints were thermit welded. The rigid 
joints are particularly valuable in the 
preservation of pavements. 

The inner rails were elevated % in. 
above outer rails by means of steel 
shims % in. thick, electrically welded 
at both contacts. Concrete was de- 
posited, encasing the tie system and 
providing the base for the pavement. 
The general depth of concrete in this 
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track construction is 7 in., which is in- 
creased at the old-rail ties by 6 in. for 
a width of 12 in. as protection and sup- 
port for the long ties. The minimum 
thickness of concrete between steel 
and soil is 2 in. 

This construction has proven quite 
effective and with the sheet asphalt 
pavement, with a double course of vit- 
rified brick along each side of each rail, 
presents a creditable appearance and is 
comfortable for use, costs but little to 
maintain and promises long service. 


Acknowledgment.—The foregoing is 
a paper presented at the 8th annual 
Asphalt Paving Conference, held Oct. 
28 to Nov. 1 at West Baden Springs, 
Ind. 


Belt-Line Roads to Aid City 
Traffic 


Belt-Line highways skirting the 
larger cities of Pennsylvania, thus re- 
lieving the heavy traffic sections, are 
being studied by the Pennsylvania De- 
partment of Highways, Secretary 
James Lyall Stuart has announced. 
Philadelphia is the first city under con- 
sideration. Mr. Stuart discusses the 
problem as follows: 

Following the old adage that the 
“longest way around is the quickest 
home,” local residents will find a belt- 
line route a tremendous time saver. 
Tourist travel, with Philadelphia as 
one of its destinations, would not be 
served by such a highway as the travel- 
lers are intent on seeing the city. 

“Every growing city reaches a stage 
at which some solution of its ‘down- 
town problem’ becomes urgent.” The 
most cursory view of the problem re- 
veals a natural grouping of the various 
traffic types, which might be roughly 
classified thus: 


Local delivery, serving business and 
patrons, 

Local transit passenger service. 

Employees driving to and from work. 

Local and suburban residents intra- 
city. 

Tourists, visiting. 

Tourists, through. 

“The first two groups are bound to 
follow present routes in the pursuit 
of their businesses. Employes have 
largely solved their own problems by 
parking at the edge of the city and 
using transportation facilities to the 
center. 

“The next three groups, furnish the 
meat of the problem. Intra-city traffic 
is largely of a cross-town nature and 
the American habit of taking short-cuts 
leads the bulk of this group to go 
through the downtown section, con- 
tributing to the congestion there. A 
fast belt-line, even outside the city 
limits, would increase the distance but 
actually cut down the time consumed 
in making the journey. It is apparent 
that an enormous number of suburban 
people, with no desire to pass through 
the business section, do so as a means 
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of getting to their destinations, which 
often are outside the city. 

“A tourist visiting the city for sight- 
seeing, unless he stops with friends or 
relatives, usually endeavors to see as 
much as possible by driving through 
the heavily travelled districts. He has 
no use for a belt-line route. His 
leisurely drive through the business dis- 
trict is one of the factors contributing 
to congestion, along with the unfamil- 
iarity with traffic rules,.directions and 
one-way streets. This latter feature 
undoubtedly prolongs his drive by many 
miles travelled in search of an inlet or 
outlet to the one-way ‘lane, but some- 
times he stops to puzzle it out while 
traffic piles up behind him. 

“Despite his undisputed contribution 
to downtown traffic congestion and de- 
lay, no person would entertain the diffi- 
cult alternative of taking down the 
city’s welcome sign and turning the 
tourist away. But thousands of tourists 
with no desire to see the city are forced 
to drive through it as a means of get- 
ting to other points. 


“Through tourists are unwillingly 
delayed by downtown traffic and just 
as unwillingly they are delaying local 
residents who have legitimate business 
and social errands. Tourists and sub- 
urban residents with no purpose in 
passing through crowded streets, other 
than to reach distant points, are simply 
the last straw to overburdened streets. 

“Our study already has proved con- 
clusively to us that an invitation to 
dodge traffic by using a belt-line route 
around it would find a hearty re- 
sponse,” Stuart said in conclusion. 
“It would be much easier at Philadel- 
phia, for instance, to go from Media 
to Langhorne on such a route. Phila- 
delphia’s ‘City Line Avenue’ is an ex- 
ample of the belt-line idea but the city 
has outgrown it.” 


” 


Highway Sidewalks 


It is almost universal in connection 
with town, county and state highways 
that the entire roadway which was for- 
merly available for pedestrians is now 
taken up with more or less congested 
automobile traffic, with no sidewalk 
provisions, rendering the streets abso- 
lutely unsafe for pedestrians. In this 
connection the following resolution pre- 
sented at the last annual meeting of 
the American Society for Municipal Im- 
provements is of interest: 


WHEREAS, in connection with road and high- 
way development on the part of outlying sec- 
tions of municipalities, towns, counties and 
states, there is a nearly universal absence of 
sidewalk provisions for the safety and con- 
venience of pedestrians ; 

BE IT RESOLVED, that the American So- 
ciety for Municipal Improvements, at this 35th 
annual convention, held in the city of Phila- 
delphia on Oct. 14, 15, 16 and 17, 1929, record 
the importance of sidewalk provisions in con- 
nection with all public highways subjected to 
considerable automobile traffic; and that the 
secretary prepare an appropriate communica- 
tion embodying this resolution and secure its 
publication in engineering and municipal papers 
and distribute to all members of the American 
Society for Municipal Improvements, urging 
their activity, including bringing the matter to 
the attention of the public and officials in their 
home communities. 
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Oiled Runways for Airports 






Method of Constructing “Mixed in Place” Landing Strips at Airports in the Southwest 


Chief Engineer 


HE rapid increase in air traffic in 

the past few years has brought 
forcibly to mind the necessity of paved 
runways for airports. The purpose of 
this paper is to point out the necessity 
for such runways and to describe the 
methods of building them with par- 
ticular reference to the use of asphalt 
pavings. 

The two main reasons for the neces- 
sity of paved areas are first to insure 
the operation of heavy transport planes 
during wet weather and secondly to 
eliminate the dust nuisance so long 
associated with airports. This latter 
item, together with the smooth land- 
ings and take-offs possible on paved 
runways, is very important to passen- 
ger carrying airlines. 

It is obviously impracticable to con- 
sider paving or surfacing the entire 
area of the airport. The natural solu- 
tion was to surface certain areas of the 
field called taxiways and runways. 

Size of the Runways.—The size of 
those runways has been a subject of 
much discussion. For runways which 
are to be used as take-off strips only, 
90 ft. is ample width. For landing 
strips the runways should be at least 
120 ft. in width. It is true that under 
ideal conditions a pilot can land his 
plane on a very narrow runway, but if 
there is a cross-wind, if one tire is flat 
or if one brake should stick a little 
120 ft. is about as narrow as it is safe 
to use. Then there is also the problem 
of turning the ships around on the run- 
ways. Again, under ideal conditions, 
a pilot can brake one wheel and turn 
very sharply, but in a strong wind, it 
is difficult to handle planes on the 
ground. 


The length of runways required 
varies with the altitude above sea level. 
They do not, in general, need to be the 
full length of the field, but at sea level, 
where the Department of Commerce re- 
quires 2,500 ft. of clear field, the paved 
area should be at least 1,500 ft. of that 
length. At 5,000 ft. above sea level, 
the Department of Commerce requires 
runways about 4,000 ft. long, but 2,500 
ft. of paved area is ordinarily sufficient. 

There have been as many different 
methods of airport surfacing as there 
have been of highway surfacing. These 
include gravel, sand-clay, cinders, oil 
and asphalt pavements of all types and 
concrete. In this paper, only the oil 


or asphalt pavings will be discussed. 
Properly designed asphalt paved run- 
ways will easily support the weight 
of the heaviest transport planes and 
give a smooth, resilient, dustless sur- 
face. They are not prohibitive in first 
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cost and are easy to install and main- 
tain. 

The chief objection to oiled runways 
is their color. For night landings, the 
problem of properly lighting an airport 
having oiled runways, is more difficult 
than if they were of a light color. If 
an asphaltic compound of a light sand 
or cream color can be developed it will 
be a real step forward in airport run- 
way paving. If white strips about 4 ft. 
in width are built at the borders of 
the runways, it will help materially in 
offsetting the light absorption of the 
black pavement. 

Types of Oiled Runways.—tThere are 
many different types of oiled runways, 
each suited to a special purpose. Hard, 
smooth pavements are desirable for 
taxiways and areas near passenger sta- 
tions, etc. Hard runways are also very 
desirable as take-off strips, but for 
landings, a softer, more resilient sur- 
face is desirable. The Grand Central 
Air Terminal at Glendale, Calif., is an 
example of a field with separate take- 
off and landing strips. The take-off 
strip is of concrete 3,000 ft. long and 
72 ft. wide, flanked on both sides by a 
strip of asphalt 12 ft. in width. The 
landing area is approximately 400 ft. 
wide and 3,500 ft. long. It is made of 
a 4-in. mixed-in-place “plastic mix” oil 
pavement. This arrangement is very 
satisfactory. If a runway is to be used 
for both landings and take-offs, it 
should be fairly soft and resilient. 

Construction Method on Field in 
Southwest.—The method in general was 
as follows: 

The runways were made by the 
“mixed-in-place” method. In other 
words, the oil and the soil were mixed 
in place on the ground. The method is 
readily adaptable to desert country 
having fine sandy soil containing not 
too much organic material nor contain- 
ing more than a trace of calcium sul- 
phate or sodium sulphate, which have 
a detrimental effect upon the oil, caus- 
ing it to lose its binding properties. 
The process was used on a wide variety 
of soils. 

The first process is to analyze the 
natural soil, which should show a fairly 
uniform grading from 200 mesh up to 
% in. If the natural soil is not prop- 
erly graded, it will be necessary to 
bring in foreign material of such a size 
as to make a uniform grading of the 
mix between the limits given above. 

The thickness of the runways will 
depend entirely upon local conditions. 
If its function is almost entirely dust 
protection and there is no problem from 
rain with the possibility of bogging 
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St. Louis, Mo. 


down the plane, then about a 2-in. cake 
will be sufficient. If it is necessary to 
build a runway which will hold up un- 
der heavy rains, it should be about 4 in. 
in thickness. 

The runway is prepared for the ap- 
plication of the oil by a thorough har- 
rowing with a disk harrow, thoroughly 
mixing the natural soil with the for- 
eign material, if it is used. After mix- 
ing the soils, the oil is applied through 
a force feed spreader in separate ap- 
plications, of approximately % gal. per 
square yard. The oil used was a 60-70 
per cent asphalt oil of 80 penetration 
at 77° F. After each application the 
runway is again harrowed to thorough- 
ly mix the oil and soil. Ordinarily, it- 
will take about three-fourths of a gal- 
lon of oil per square yard per inch of 
thickness of runway. The finer the ma- 
terial the more oil will -be necessary. 

After all of the oil has been applied, . 
it is mixed by blading it back and forth 
across the runway with an ordinary 
blade grader set at an angle about 
45 deg. with the direction of travel. 
This blading serves to thoroughly mix 
the oil and the soil and is a very im- 
portant part of the process. It will 
ordinarily be necessary to blade the 
mix from twenty to thirty times to 
get a thorough combination of the ma- 
terials. In wide runways, it will be 
advisable to blade the material up in 
windrows about 15 ft. apart and then 
blade it back and forth. When the ma- 
terial is thoroughly mixed, it will have 
a dark chocolate appearance in the 
windrow and will be thoroughly uni- 
form in color. The mixture should be 
live and tend to crawl when disturbed 
with a stick or other instrument. 

The next process is to lay the ma- 
terial down on the surface in a layer 
of uniform thickness. This is done with 
a straight blade and will require very 
careful work to get a good job. After 
it is laid down it should be rolled with 
a light roller or preferably by a truck 
with large pneumatic tires. This will 
give a seal to the surface as well as 
compact the material underneath. It 
will probably not be advisable to use a 
heavy roller, which would be liable to 
leave waves in the surface. 

Care should be taken not to apply any 
oil while the materials are wet nor at- 
tempt to do any mixing while they are 
wet. 

These runways will give a smooth, 
tough and resilient surface, excellent 
for the landing and taking-off of air- 
planes. If material not over % in. in 
size is used, they will remain fairly 
soft, permitting ships with tail skids to 
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land comfortably with little danger of 
ground looping. 

If harder runways are desired they 
could be obtained by using coarser ma- 
terial, say up to 1 in. in size. We 
made runways this way on one of our 
fields and they have set up very hard, 
similar to macadam roads. 

The chief advantage of these runways 
over other methods is the saving in 
cost and the ease of construction. They 
can be built for less than half as much 
as almost any other form of paving 
and for most conditions, and rather dry 
countries, will give equally good results. 
By carefully handling the drainage 
problems using under drains, they 
could be readily adapted to country 
having considerable rainfall. 

To give you some specific examples 
of the way in which some particular 
problems were handled, I will describe 
the work at two of our fields. 

Methods at Winslow, Ariz.—At Wins- 
low, Ariz., the soil was a fine red sand 
and silt. The mechanical analysis and 
classification were as follows: 


Mechanical Analysis 


Sieves, Per Cent, Per Cent, 

Passing Individual Cumulative 
200 mesh . 14.8 14.8 
A EEE 22.6 37.4 
0 6.2 43.6 
ee SD sutras Ge 53.4 
CD hnnumnne OF 57 6 
30 mesh ... 6.5 64.1 
20 mesh , 5.6 69.7 
10 mesh .. 2.6 72.3 
14 mesh ......... a 81.1 
OU = aS 91.5 
Th CRG ccm GE 96.8 
| eainmminn BF 100.0 

Classification 
Per Cent 

ee 
re jitesainicmiiatdiie 11.0 





This soil in its natural state would 
take oil readily and would very likely 
have made a good pavement. However, 
on account of the large percentage of 
fines, it would have taken an excessive 
amount of oil and would have been very 
difficult to work. The areas which we 
had dragged over and smoothed up 
were covered with a fine floury soil 
ankle deep in places, so it was decided 
to use sand and gravel in connection 
with the natural soil. 

About 2% in. of sand and gravel, all 
passing a 1%-in. screen on a 45 deg. 
slope, was used. This was spread over 
the runway area evenly and then gone 
over with a heavy disc harrow to mix 
it thoroughly with the natural soil. 

The oil was then applied with a force- 
feed spreader at the rate of 1.9 gal. 
per square yard, applied approximately 
% gal. at a time. Between applications, 
the runway was gone over thoroughly 
with a disc harrow to start the mixing 
and bring fresh material to the sur- 
face. (It might be mentioned that the 


surface was so soft at times we had to 
use a tractor to haul the oil truck.) 
After the final application of oil the 
runways were again disced in two di- 
rections and then mixing with the blade 
was started. The blade was set at 45 
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deg. and just low enough to catch all 
the material, which had received oil. 
The mix was then bladed back and forth 
in windrows about 15 ft. apart until 
it was a uniform chocolate brown in 
color. This required 22 turnings. The 
windrows were then laid down to form 
a smooth material 3 in. in thickness 
over the entire area. Dragging with 
a heavy road planer was attempted in 
order to compact the mix, but it had a 
tendency to bring the larger gravel to 
the surface, which was not desirable, so 
its use was discontinued. Traffic com- 
paction, of course, is ideal for this type 
of paving, giving a compaction from 
the ground up. Therefore, trucks with 
large pneumatic tires were run up and 
down the runways followed by a light 
roller run transversely to smooth out 
all the tire marks. The result was a 
smooth resilient waterproof surface, 
which has held up well under very 
severe rain storms this summer. The 
runway finally set up quite hard, due 
to the coarse gravel which was used. 
Had the size of gravel been kept down 
to under % in. a softer pavement would 
have resulted. 


Methods at Waynoka, Okla.—At Way- 
noka, Okla., the situation was some- 
what different. The natural soil was 
a fine red clayey material which baked 
almost as hard as a brick, but slumped 
down immediately upon being wet. The 
mechanical analysis and classification 
were as follows: 


Mechanical Analysis 








Sieves, Per Cent, Per Cent, 

Passing Individual Cumulative 
(SE —O*y——EEE 83.2 83.2 
(A (‘x 13.5 96.7 
Oe 1.5 98.2 
EEE 1.5 99.7 
ee 0.3 100.0 

Classification 
Per Cent 

a 57.4 
ee - 25.8 
Sand ‘ 16.8 





The chemical analysis showed that 
the natural soil would take oil and that 
procedure was recommended. However, 
from a practical viewpoint it was feared 
that great difficulty would be found in 
mixing such a soil with the oil, so 2 in. 
of pit run coarse sand, all passing %-in. 
screen, was used in connection with the 
natural soil. 


The sand and oil were applied as be- 
fore, but while the ground was dry it 
was so hard that it was very difficult to 
get any natural soil in the mix to sup- 
ply the fines. When it was wet it was 
almost impossible to get on the field 
at all and, of course, the wet soil and 
oil would not mix. 

Finally sufficient natural soil was 
brought up, but it was in lumps vary- 
ing in size from a small pea to a good 
sized marble. Numerous methods were 
tried to break these particles down, but 
all were unsuccessful. By this time 
the mix had been worked so much that 
most of the volatile oils had escaped, 
leaving it very dry. 

It was decided to apply % gal. of 
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lighter oil (50-60 per cent asphalt) to 
serve a double purpose. First to bring 
the whole mix back to a workable mass 
and secondly to supply an excess of 
oil in the runway so that as the small 
particles of soil broke down under 
traffic and wet weather there would be 
sufficient oil present to saturate them 
and cause them to become incorporated 
in the general mix. This procedure has 
been successful and the runways have 
stood up well under heavy rainfall. 
Due to using smaller gravel these run- 
ways are softer and more resilient than 
those at Winslow. 


The methods described will work very 
well in the dry southwestern country. 
For northern and eastern fields it will 
be necessary to put in a much more 
substantial base with the plastic mix 
material in a layer 2 or 3 in. thick on 
top. The proper drainage of such fields 
and runways is, of course, of primary 
importance; however, the scope of this 
paper does not permit of a discussion 
of this subject. 


The present trend in air transporta- 
tion is toward larger and heavier 
planes, which will make the paving of 
runways on airports even more neces- 
sary than at present. As it has been 
pointed out in this paper, these run- 
ways should be of two classes, the hard 
surfaced taxiways and take-off strips 
and the softer more resilient landing 
areas. Asphalt oils readily lend them- 
selves to the building of both of these 
types of airport paving and, undoubt- 
edly, the members of the Asphalt As- 
sociation will play a very important 
part in the building of the airports of 
the future. 


Acknowledgment.—The foregoing is 
a paper presented at the 8th annual 
Asphalt Paving Conference, held Oct. 
28 to Nov. 1 at West Baden Springs, 
Ind. 





ee 
Latin-American Tour to 


Follow Road Show 


For the benefit of members of the 
American Road Builders’ Association 
who annually take a trip to the Tropics, 
announcement is made that such a 
cruise is being organized for January, 
1930, by the United Fruit Co. 


Their S. S. “Calamares” will leave 
New York Jan. 18, for a 22-day cruise, 
visiting Cuba, Jamaica, Panama, Canal 
Zone and Costa Rica.* This is part of 
the trip recently taken by Secretary- 
Director Upham, in the extension work 
of the Pan-American Division. 


This cruise affords an opportunity 
for road builders and their friends to 
add a visit to tropical countries to their 
trip to the Atlantic City Convention 
and Road Show. 


Full details of the tour may be se- 
cured from Mr. W. B. Wheeler, United 
Fruit Company, 17 Battery Place, New 
York City. 
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Cooperative Research and Standardization of 
Low-Cost Road Improvement 


The Need for Low Cost Roads—General Character and Limitations of the Cooperative Research— 
Experimental Roads in South Carolina—The California Experimental Road—The 
Sand-Oil Road Experiments in Nebraska 


By H. S. FAIRBANK 


Chairman, Research Committee, U. S. Bureau of Public Roads 


HEN E. W. James, speaking be- 
fore the Seventh Annual Asphalt 
Paving Conference at New Orleans, 
called attention to the need of experi- 
ments to determine how best to use 


the West and South, which are in need 
of similar improvement and we realize 
that the hope of satisfactory early im- 
provement of thousands upon thousands 
of miles of local roads depends solely 








* 


Mixing Fine-Graded Sandy Soil with Bituminous Material to Form a Base for Surface Treatment 


light oil products in low-cost road 
building, he expressed the hope of the 
Bureau of Public Roads that the in- 
dustry would find in the development of 
that broad field for the utilization of 
its products an opportunity worthy of 
its best efforts equal at least to that 
offered in the necessarily limited field 
of high-class pavement construction. 
Examination of the program of this 
eighth conference, suggests that the 
industry approved the suggestion. 

The Need for Low Cost Roads.—The 
Bureau’s interest in the development 
of methods of low-cost road construc- 
tion is founded upon knowledge of the 
need of such methods for the improve- 
ment of literally hundreds of thousands 
of miles of roads on which the present 
traffic is of such proportions as to re- 
quire a smooth, dustless, year-round 
surface, but not so great as to justify 
the necessary expenditure for a surface 
of high type. We have been con- 
fronted directly with this need in con- 
nection with the improvement of roads 
in the national forests and parks which 
are our special responsibility. We know 
that there are many miles of main 
roads in certain regions, particularly in 








the far more limited mileage of main 
roads. With the general increase in 
traffic density that has followed every- 
where the mounting motor vehicle reg- 
istration, we now find these local roads 
subjected to a traffic as heavy as that 
which years ago suggested the use of 
bituminous materials in the improve- 
ment of the main roads. The difference 
is that where 30 years ago the problem 
was to improve some tens of thousands 
of miles, that which now confronts the. 
local authorities involves the improve- 
ment of hundreds of thousands of 
miles. 


The Bureau’s first active interest in 
experiments looking to the development - 
of methods of low-cost surfacing using 
bituminous materials was an outgrowth 
of its experience with roads built in the 
national forests under its direct super- 
vision. When traffic on these roads was 
considerably lighter than it now is we 
found the construction of a surface of 
finely crushed rock or gravel an ade- 
quate provision for year-round service. 
A similar type of surface had been 
adopted by a number of the Western 
states and a rather considerable mile- 





Strengthening the Edges by Thickening and by the Use of Forms Has Reduced the Maintenance 
Costs of Miwed-in-Place Surfaces 


upon the prompt development of suit- 
able low-cost surfaces. 

The problem now presented by these 
local roads is much the same as that 
which 30 years ago was presented by 
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age had been built when, some five or 
six years ago, it became apparent that 
traffic had already increased to a point 
which would demand that something be 
done immediately to lay the dust and 
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Applying Cut-Back Asphalt to Stone Prior to Mixing 


reduce the heavy loss of surfacing ma- 
terial that was taking place. 

The states of Oregon and California 
took the lead in the experimental use 
of petroleum oils by various methods 
to remedy the situation and when their 
effects had already shown some con- 
siderable promise of success, the Bu- 
reau joined with the California depart- 
ment in an investigation of the various 
methods that had been tried with a view 
to ascertaining what methods or com- 
binations of methods and materials 
might be expected to afford the great- 
est measure of relief. The results of 
the investigation were published in 
1927 in the Bureau’s magazine Public 
Roads, and in a special bulletin of the 
California department. 

At about the same time the Bureau 
was also engaged with the highway 
commission of South Carolina in ex- 
periments to develop the possibilities 
of bituminous surface treatment of top- 
soil roads, and the first report of these 
experiments, which were distinctly 
promising, was also published in 1927. 











December 


So much the Bureau had done when 
Mr. James made his recommendation to 
the industry at the Seventh Annual 
Conference in 1928. The suggestion 
met with immediate response and in 
March of.the present year a joint tech- 
nical committee was created to repre- 
sent the industry and the Bureau in 
planning and carrying out a compre- 
hensive study of all of the various 
methods which had by that time been 
developed in various parts of the 
country. 


General Character and Limitations of 
the Co-operative ResearchIt was 
agreed to limit the scope of the in- 
vestigation to the study of the various 
newer methods of construction or 
treatment involving bituminous ma- 
terials designed to produce a dustless 
surface resistant to light traffic and 
less expensive than standard penetra- 
tion macadam. This would include the 
various methods of surface treatment 





’ 








Methods Employed for the Elimination of Excessive Applications of Bituminous Material at the 


Beginning and End of the Distributor Run. 





Where Traffic Doe Not Interfere, the Prime Coat Is Often Applied for the Full Width of the 
Roadway 








he Tin Strips Are Removed Immediately After the 
Application of the Oil 


of sand-clay, topsoil, gravel, stone and 
other materials, sand-asphalt mixtures 
and in-place mixtures of stone, gravel, 
sand, etc., with all types of asphaltic 
oils, fiuid residuals, cut-backs and emul- 
sions or heavier materials where neces- 
sary. 

Four principal lines of investigation 
were projected: 

1st. A rapid, but detailed study of 
the results of all the various methods 
developed locally in many parts of the 
country with a view to ascertaining 
definitely the merits of each, develop- 
ing information which if promptly dis- 
seminated might be generally useful 
and practically applicable at once, and 
eventually leading to a knowledge of 
the principles involved in the newer 
methods from which to proceed to their 
further development. 

2nd. To study the efficiency of the 
methods of applying and mixing asphalt 
and aggregates at present employed, 
to observe the operation of machinery 
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and equipment in detail, and eventually 
to suggest modifications in equipment 
and methods which might result in 


physical and economic 
of construction methods. 

8rd. To analyze the 
terials actually used in 


improvements 


asphaltic ma- 
work done to 


date and all available materials which 
might be used with a view to the de- 
velopment of bituminous materials 
having the characteristics found to be 
desirable for work of the various 
classes, and 

4th. To build and study experimental 
roads of various types in order to 
isolate the effects of variables not 
detachable in the broader field inves- 
tigations. 


In the first phase of the investiga- 
tion—the broad field studies—it is pro- 
posed to make a detailed analysis of the 
methods, materials, cost, and service of 
the various types of low-cost bituminous 
surfaces thus far developed in various 
localities, both by the observation of 























The Mixing Operation Is Confined to One Side of the Roadway in Order to Make Triffic Detours 
Unnecessary 


Carolina; of oil treatments of clay roads 
in Illinois; and of the retread method 
in Indiana. The data gathered in thé 
field by engineers of the Bureau, the 
association and the respective states, 
are in course of analysis at the present 
time; and it is expected that the first 
reports dealing with these three types 
will be published very shortly. An in- 
dication of the progress that has been 
made and of the general character of 
the information obtained will be pre- 
sented by Mr. Pauls later in this morn- 
ing’s session. 

The studies of the efficiency of con- 
struction methods and equipment, which 
constitutes the second phase of the in- 
vestigation is being conducted by the 
Bureau with the advice and assistance 
of the association. These studies are 
similar in their general aims and 
methods to studies previously made by 
the Bureau in the fields of grading and 








general results obtained and by the 
more particular study of representative 
sections of each type of construction 
with regard to which a more or less 
complete history is available. 


The types to be studied will include 
sand-clay and topsoil surface treatments 
in the Southeastern states; sand- 
asphalt surfaces in Massachusetts, 
North Carolina and other states; bitu- 
minous treatments of clay roads in 
Illinois and elsewhere; the retread 
method of Indiana and somewhat simi- 
lar treatments of stone roads in other 
states; the so-called blotter treatment 
of gravel roads in Minnesota and 
adjacent states; oiled sand roads in Cali- 
fornia, Nevada, Nebraska, and else- 
where; and the mixed-in-place treat- 
ment of fine-crushed rock and gravel 
surfaces which has reached its highest 
development in the far western states. 


Studies have already been made of 
surface treatments of sand-clay and 
topsoil roads in Florida and South 


Close-Up View of Equipment Showing Method of Mixing 


concrete and bituminous pavement con- 
struction; and it is hoped that they will 
produce information of as great value 
as these other studies have brought out. 





General View of Equipment Employed in the Construction of Mixed-in-Place Low-Cost Roads 
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Spreading Bituminous Mixtures After Completion of Mixing 


They have been in progress on a num- 
ber of selected projects employing 
equipment and methods of various 
types for several months; but as yet it 
is not possible to present any definite 
results or conclusions. 


The third phase of the investigation 
—that involying a study and analysis 
of the available bituminous materials is 
the particular responsibility of the in- 
dustry and is dealt with at length by 
Mr. Hubbard in his paper. 


The fourth phase, involving the con- 
struction and study of experimental 
roads, has also been begun and will be 
actively prosecuted mainly by the 
Bureau of Public Roads in cooperation 
with several of the state highway de- 
partments, but always with the active 
assistance and advice of representatives 
of the association. 

Three such detailed experiments are 
now in progress; the first a continua- 
tion of the surface treatments of topsoil 
in South Carolina; the second a series 
of experiments in California involving 
the treatment of fine crushed rock and 
gravel surfaces with several types of 
bituminous materials by methods of 
surface treatment and mixing in place; 
and the third a series of experiments in 
the treatment of sand soil with various 
asphaltic materials. The location of 
these experiments is the sand-hill sec- 
tion of Nebraska. 

The Experimental Roads in South 
Carolina.—The South Carolina experi- 
ments have been conducted in coopera- 
tion with the state highway commis- 
sion. Four experimental roads have 
been built in as many counties since 
1925; but the first, a road in Anderson 
County, having served its purpose, is 
no longer under observation by the 
Bureau. A report of the experiments 
on this road was published in the No- 
vember, 1927, issue of Public Roads. 

The other three projects in South 
Carolina are under current observation, 
and constitute sources of information 
for the cooperative investigation. These 
are in Spartanburg, Horry and Berkeley 
counties. 


The Spartanburg County project is 
located on State Route 19, beginning at 
the southern city limits of Inman and 
extending north to the state line. 
There are five experimental sections 
aggregating 8 miles in length on each 
of which the topsoil surface was given 
a double surface treatment, the vari- 
ables being the bituminous materials 
and the mineral covering. On all sec- 
tions the priming material was applied 
at the rate of % gal. per square yard 
and the second application at the rate 
of 1/3 gal. per sq. yd. On the first and 
fourth sections the primer was a tar of 
8 to 13 specific viscosity at 40°C and 
the second coat hot tar, the variables 
being the cover material which con- 
sisted of slag and stone, both graded 
from % to 1 in. On the second the 
primer was a cut-back oil and the 
second application a hot asphalt of 150 
to 200 penetration; the cover was % to 
1 in. stone. . The third section had a 
prime of cut-back oil and a second coat 
of hot tar with covering of stone and 
dolomite chats; and the fifth section a 
prime of tar and a second coat of hot 





Drag Used Occasionally to Smoeth the Bituminous Mixture Prior to Rolling, 
paction U Trafii 
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asphalt of 150 to 200 penetration, the 
covering stone. 

These experimental sections were 
built in 1925 and have since been under 
continuous maintenance and observa- 
tion. A report of all available data up 
to the summer of 1927 was published in 
Public Roads for November of that 
year. 

The Horry County experiments were 
conducted on a section of State Route 
38, 20.6 miles in length, between Con- 
way and Galivants Ferry. This project, 
which was a test of mixed-in-place top- 
soil surfaces, was constructed in 1927. 
There are eight experimental sections 
each in turn divided into sub-sections to 
a total of 29. Two of the sections, 
covering a total length of 12,700 ft., 
were planned to be maintained by ma- 
chine. In these, four slow-curing oils 
were used in the mixing process and 
no seal coat was applied. The four oils 
used on these sections were as follows: 

Section 3, 5,000 ft., No. 5 road oil. 

Section 4A, 2,600 ft., No. 5 road oil with 
pressure still tar. 

Section 4B, 2,600 ft., No. 6 road oil with 
pressure still tar. 

Section 4C, 2,500 ft., Flux oil with pressure 
still tar. 

The remainder of the sections were 
designed for patrol maintenance by 
patching. In these, various grades of 
quick-drying asphalts and tars were 
used in the mixed base and single or 
double surface treatments, with cover 
material of sand, pea gravel, crushed 
stone, and treated soil. One section No. 
8, had only a surface treatment. The 
base was not mixed. It was divided 
into two sub-sections on one of which 
the primer was 85-100 penetration 
asphalt cut back with naphtha and on 
the other tar of 8 to 13 specific vis- 
cosity. On both the seal coat was 150- 
200 penetration asphalt applied hot. 
The prime applications were in the 
amount of approximately a half-gallon 
and the seal at the rate of % gal. per 
square yard. The cover in each case 
was 1% to % in. stone in the amount 
of 60 lb. per square yard. 
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Applying Cover Coat of Stone to Bituminous Surface ‘Treatment with a Detachable Stone-Spreader 
Attached to a Truck 


On all other sections the base was 
mixed with bituminous material, con- 
sisting of cut backs of asphalt of 
85-100, 100-120, and 150-180 penetra- 
tion, and tar of 18-25 specific viscosity; 
and to these mixed bases were added 
surface treatments of various materials, 
the combinations being too complex to 
enumerate. 


As previously stated these sections 
were built in 1927. Since that time 
complete records of traffic, maintenance 
and all pertinent information have been 
kept but no report has been published. 
The analysis of the results obtained will 
supply important data for consideration 
in the cooperative investigation. 


The third of the current South Caro- 
lina experiments is located in Berkeley 
County. The construction was com- 
pleted during the past summer. In 
these experiments which have been con- 
ducted on 4% miles of State Route 46 
near Moncks Corner, we have experi- 
mented with stone surfaces laid on 
sand-clay and marl bases, there being 
2% miles of the former and 2 miles of 
the latter. Except for the length of the 
sections the surfaces applied over the 
two types of base were of the same 
five kinds. Four of the surfaces on 
each type of base were mixed in place; 
the fifth was surface-treated. 


The objects of the surface experi- 
ments were to determine the relative 
value of mixed-in-place and surface- 
treated surfaces, and to test the prac- 
ticability of using variously graded 
mineral aggregates with cut-back 
asphalts in the mixed-in-place method 
of construction. Consequently each of 
the mixed-in-place sections involves a 
different gradation and size of mineral 
aggregate. The first experiment was 
divided into two sections in one of which 
the bituminous material was a 60-70 
penetration asphalt cut back with 25 
to 30 per cent of heavy naphtha and in 
the other an 85-100 penetration asphalt 
also cut-back with 25 to 30 per cent of 
heavy naphtha. In the other three 





mixed-in-place experiments the 85-100 
penetration material was used. 


The surface-treated section on the 
marl base was treated with the same 
85-100 penetration material in the 
amount of about % gal. to the square 
yard; and the same treatment was ap- 
plied to a portion of the section on 
sand-clay base, the remainder of the 
section being treated with Colas. 

The California Experimental Road.— 
The California experiments represent 
an effort to test under identical condi- 
tions the relative values of cut-back 
asphalts, emulsions, and the so-called 
fuel oils for surface treatment and 
mixed-in-place construction on fine 
crushed rock and gravel surfaces. 


These experimental surfaces have 
been constructed during the past sum- 
mer on a section of road about 10 miles 
in length near Truckee, the Bureau co- 
operating with the Division of High- 
ways of the California Department of 
Public Works. 


The section of road involved had pre- 
viously been surfaced in 1927 with 
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mixed-in-place crushed rock. The old 
surface had become inadequate and it 
was to be strengthened by addition of 
a new compacted depth of 3 in. of stone. 
Advantage was taken of this occasion 
to try the various bituminous materials 
and methods of construction. 

The project includes a total of 20 
experimenta! sections in all but two of 
which the mineral material is fine 
crushed rock, the exceptional sections 
being fine crushed gravel. 


The bituminous treatments consisted 
of in-place mixtures of fuel oil, kero- 
sene cut backs, and emulsions; and 
surface treatments with fuel oil, a 
heavy road oil, asphalt of 150-200 
penetration, and two emulsified asphalts 
from different sources. 

The Sand-Oil Road Experiments in 
Nebraska.—The Nebraska experiments, 
which have also been constructed during 
the past summer are located on Fed- 
eral-aid project 313-A, a stretch of 
road about 9% miles in length, begin- 
ning at the town of O’Neill and run- 
ning south toward Bartlett. The soil at 
this point is characteristic of the sandy 
soils which occur over a large area of 
the State of Nebraska. 


The entire project which was con- 
structed in cooperation with the State 
highway authorities, is divided into nine 
sections each approximately one mile 
in length. The work just completed 
consisted of the construction of a mixed 
sand-oil surface of 4 in. compacted 
depth over the entire length of the 
road. In this work the only variable 
was the bituminous material of which 
there were three types each applied to 
three sections. On sections 1, 2, and 3, 
the material used was road oil of 60-70 
per cent asphalt of 100 penetration; on 
sections 4, 5, and 6 an oil of 70-80 per 
cent asphalt of 100 penetration was 
used; and on sections 7, 8, and 9 the 
material used was a soft asphalt cement 
cut back with a slowly volatile solvent. 
Each of these materials was applied at 
the rate of from 3 to 4 gal. per square 
yard. 
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Mixed-in-Place Surface, with Road Oil Used as Binder, Shortly After Compaction 
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Next summer, when the mixed sur- 
faces have become thoroughly com- 
pacted, it is proposed to surface-treat 
a number of the sections as follows: 

Experiments Nos. 1, 4, and 7 are to 
be left untreated. 

Experiment No. 2 is to be given a light 
application of the same cil that was 
used in the mix and covered as needed 
with the sandy soil. 

Experiment No. 3 is to be given a 
light application of a soft asphalt 
cement and covered as needed with the 
soil. 

Experiment No. 5 is to be surface- 
treated with the same oil that was used 
in the mix and covered with soil. 

Experiment No. 6 will have a treat- 
ment with the soft asphalt cement and 
sandy soil. 

Experiment No. 8 will be given the 
same treatment as No. 6; and 

Experiment No. 9 will be treated with 
the same material as Nos. 6 and 8, but 
will be covered with gravel. 

From this necessarily sketchy out- 
line of the cooperative researches to 
be carried out joi.tly by the industry 
and the Bureau it will be seen that the 
plan contemplates: 

First, a broad study of a large mile- 
age of low-cost surfaces of the various 
types as constructed in all sections of 
the United States, with more detailed 
observation of certain representative 
sections of each type, for which the 
necessary historical data are available. 
These studies, which have been com- 
pleted with respect to surface treat- 
ments to topsoil and sand-clay in the 
states of South Carclina and Florida, 
with respect to oiled clay roads in Illi- 
nois, and the retread method in Indi- 
ana, are being made by the district 
representatives of the Bureau and rep- 
resentatives of the association and sev- 
eral of the companies. 

The second phase is the study of the 
efficiency of methods and equipment in 
use, the aim is eventually to suggest 
improvements in equipment and meth- 
ods. This part of the work is being 
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done by the Bureau with only incidental 
assistance from the association. 

The third phase is the study and 
analysis of bituminous materials which 
is the special province of the associa- 
tion. 

And finally, as a fourth phase, there 
are the experimental roads on which we 
are depending for the intensive study 
of materials and methods which will 
serve to supplement with detailed 
analysis the general observations made 
on the large mileage covered in the 
rapid field studies which constitute the 
first phase. 

Acknowledgment.—The foregoing is a 
paper presented at the 8th annual As- 
phalt Paving Conference, held Oct. 28- 
Nov. 1 at West Baden Springs, Ind. 





Street Sanitation at Milwau- 
kee, Wis. 


The Bureau of Street Sanitation of 
the Department of Public Works of 
Milwaukee, Wis., has charge of the 
street cleaning, ash and rubbish collec- 


tion, snow removal, minor street re-. 


pairs, the operation of a municipal 
stone quarry, and various other duties. 
The following information on the work 
of the bureau in 1928 are taken from 
a recently issued report, “Municipal 
Government Activities of the City of 
Milwaukee.” 

The bureau of street sanitation has a 
ward yard in each ward of the city 
from which the ward crews operate in 
the performance of the various tasks 
necessary to keep the streets clean, the 
highways open, and to dispose of emer- 
gencies which arise. These duties give 
employment to an average force of 200 
teamsters, 675 laborers, and a consid- 
erable amount of motorized equipment. 

Street Cleaning.—In cleaning streets, 
use is made of team hire, labor, and 
motor service in various ways. Seven 
power sweepers are kept busy most of 
the year. The laborers and power 
sweepers deposit their collections at ad- 
vantageous points where teamsters pick 
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up the refuse, and it is carried to the 
dump. This pick-up may be made by 
an ash collecting crew if there is any 
saving in so doing. 

Business streets are cleaned daily. In 
such areas there are whitewings who 
work continuously in keeping their sec- 
tions cleaned. Gutters in residence sec- 
tions are swept and cleaned at least 
once every two weeks. Alleys are 
cleaned of all free rubbish by the ash 
collection crews in the course of their 
work. 

The quantity of sweepings carried to 
the dumps was 109,766 cu. yd. Expen- 
ditures for cleaning streets amounted 
to $319,133. 

Six power flushers generally operate 
a 16-hour shift in warm weather. 
Horse-drawn flushers are also used as 
conditions require them. They used 
over six million gallons of water, while 
the power flushers used over ninety-six 
million. 

Sprinklers, operated to lay the dust 
when it causes distress, used 26,352,- 
450 gal. of water in 1928. 

Ash and Rubblish Collection.—It cost 
the city $698,142 to remove the 662,- 
959 cu. yd. of ashes and rubbish from 
households during 1928. This is an in- 
crease of about 35,000 cu. yd. and $38,- 
500 over 1927. It is probable that the 
shift of the population to the annexed 
sections accounts for the increase in 
service and slight increase in cost. 

Four different methods of collection 
are employed. During 1928, increased 
use was made of the method of direct 
haul by trailer-team, which past experi- 
ence has shown to be most economical. 
Ashes and rubbish removed from busi- 
the cost of which is 
charged directly to the firms, amounted 
to $23,482. 

Snow Removal.—When a heavy snow 
storm is beginning, the snow plows are 
put to work immediately, keeping the 
main highways clear. All available 
equipment is taken for a few days to 
dispose of the snow. The expense is 
variable, depending upon the precipita- 
tion. Last year it amounted to $59,422. 

Minor Street Repairs.—The care of 
all macadam and tar-macadam roads 
rests with this bureau. The repair 
work consists of fixing up cave-ins, 
wash-outs, breaks in pavement, settled 
street cuts, and raising gutters to fa- 
ciliate drainage, etc. A total of $88,327, 
almost $20,000 less than in 1927, was 
expended in 1928. The major portion 
of this work is done through the sev- 
enth ward yard, and a special crew of 
laborers. Out of this yard operate the 
road rollers, graders, air compressors, 
and Andresen road repair outfits. This 
special crew, which is expanded to 100 
men during the summer, also does most 
of the street oiling and the construc- 
tion of drives, walks and tennis courts 
in the various parks and playgrounds. 
There were 54% miles of street oiled 
at $0.1937 per front foot. About $130,- 
000 was expended in temporary relief 
to annexed territory. This included the 
use of labor, power graders and stone 
and cinders used. 
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Bituminous Surfacing on Low Type Roads 


Practice in Kentucky in Construction of Bituminous Road Mixed Treatment on Low Type 


HE use of asphalt for the surface 

treatment of roads began approxi- 
mately 25 years ago. In Kentucky the 
surface treatment of macadam roads 
began twelve years ago. At the time 
that the automobile came into use in 
Kentucky, approximately 20 years ago, 
many of the counties located in the 
Blue Grass section of state had a net- 
work of good macadam roads. Many of 
these roads were laid out and built al- 
most 100 years ago. The counties had 
been able to maintain these roads in 
good condition for the horse and buggy 
traffic of the former days; but, after 
the automobile and truck came into gen- 
eral usage, these roads soon com- 
menced to deteriorate and go to pieces, 
so that it was found that the old method 
of filling up the holes and ruts with 
loose napped and crushed stone would 
no longer maintain the road in good 
condition, because all such loose stone 
was whipped out to the roadside by the 
fast moving vehicles. After the first 
few sections of main highways were 
surface treated, the old method of 
maintenance soon began to disappear; 
and, with good business management, 
progressive improvement, and periodic 
surface treatment, many of these coun- 
ties have preserved their entire mileage 
of macadam roads that were fast dete- 
riorating and going to pieces, and today 
have a network of several hundred miles 
of wonderful county highways. 

After the first surface treatment 
work was done in 1917 by our state 
highway department, it soon became ap- 
parent that every mile of macadam road 
could best be preserved and maintained 
after it is surface treated, so that our 
department has under maintenance to- 
day a total of 1,072 miles of surface 
treated macadam roads which were con- 
structed as the water bound type. 

After spending the greater portion 
of our revenues for a period of seven 
years in linking up our largest centers 
of population in the state with through 
highways of the more expensive type, 
we found on the first of January, 1928, 
that 35 counties out of the 120 in Ken- 
tucky were isolated and without means 
of highway communication during the 
winter time. These 35 counties com- 
prise one-third of the area of our state. 
At that point, our department decided 
on the building of the greatest mileage 
possible of the low type surface to serve 
these isolated sections and get the peo- 
ple out of the mud. Many of these 
counties had less than 100 automobiles 
registered; three or four had even less 
than 15; while some of the counties in 


Gravel or Traffic Bound Roads 


By J. S. WATKINS 
State Highway Engineer, Frankfort, Ky. 


the coal fields had as many as 2,000. 
The policy adopted by our department 
was to build into these isolated sections 
a type of surfacing that can be im- 
proved and developed into a high type 
road as the section served develops and 
traffic increases and demands it. 

On Jan. 1, 1928, we had under main- 
tenance a total of 3,259 miles, of which, 
2,695 were surfaced. On Jan. 1, 1930, 
at the present rate of progress on our 
construction, we will have under main- 
tenance a total of 4,800 miles, of which 
2,250 miles will be the so-called low 
type, consisting of untreated traffic 
bound macadam and gravel surfacing. 
The traffic is increasing very rapidly 
on these roads, and the loss of mate- 
rial, as well as the dust nuisance, is 
becoming a serious problem that must 
be taken care of on quite a large per- 
centage of this mileage already con- 
structed. 

It is no longer a question with our 
department as to whether the traffic 


bound and gravel road types are a good 
investment, and that our policy in build- 
ing these types is wise, for during the 
past two years we have served a total 
population of approximately 600,000 
people, heretofore isolated and without 
surfaced highway connections; and this 
policy has met with general approval. 
Neither is there any further question 
as to the treatment of these low type 
roads, insofar as we are concerned, for 
during the past three years, we have 
converted 500 miles of traffic bound and 
gravel roads to what is generally known 
as high type road with a bituminous 
treatment, which is commonly known 
as retread or designated by our depart- 
ment as “bituminous road-mixed treat- 
ment.” It is not a question now, after 
our experience, as to whether this treat- 
ment is satisfactory, because the service 
record on those 500 miles answers that 
question. It is now only a question of 
how much money can be budgeted each 
season to convert the low type gravel 














Asphalt Cut-Back Retread Treatment on Maintenance Section 26-B in Woodford County; Applied 
September, 1928 
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and traffic bound roads into “black top 
high type or semi-high type pave- 
ments.” 


We are convinced from our past ex- 
perience that, before a_ bituminous 
treatment is placed on bank or river 
gravel surfacing, a much more satisfac- 
tory treatment is secured where neces- 
sary replacement of floater material is 
made from one or more years prior to 
treatment, using crushed limestone of 
suitable size. We believe that a com- 
pacted surface of limestone from one 
inch to one and one-half inches adds 
greatly to the adaptability of the road 
for receiving the treatment, as well as 
providing a better water proofed sur- 
face and increasing the bearing value. 


Method of Applying Treatment.—In 
preparing a section of road for this 
treatment, extreme care is taken to 
completely clean the surface of all 
foreign matter by the use of hand and 
power brooms and, in some cases, picks 
and shovels are resorted to in an effort 
to secure as much cohesion as possible 
between the treatment being applied 
and the existing surface. Following the 
cleaning operation, a prime application 
of the bituminous material adopted for 
the treatment, is applied at the rate of 
approximately 4 gal. per square yard. 
Immediately following this prime appli- 
cation, limestone covering material, 
meeting the following screen analysis, 
is applied generally at the rate of 100 
Ib. per square yard. 





ROADS AND STREETS 


Per cent of wear not more than........ 6.5 
Passing 1% in. round laboratory screen. 100 
Passing 1% in. round laboratory screen..90-100% 
Passing 1 in. round laboratory screen......30- 70% 
Passing % in. round laboratory screen... 0- 5% 


In some cases where the treatment is 
applied to old bituminous surfaces of 
various kinds, the rate of application of 
covering material is reduced to 70 or 
80 Ib. per square yard. Immediately 
following the placing of covering mate- 
rial, an application of approximately 
3/5 gal. of bitumi.ous material is ap- 
plied, after which the stone is turned 
on the road by the use of road graders 
or maintainers of the standard type. 
After the material in place has been 
thoroughly mixed, it is again spread 
over the road surface and additional 
bituminous material is applied in suf- 
ficient quantity to complete as nearly 
as possible the uniform coating of every 
stone particle with bituminous material. 
Generally for each 10 lb. of covering 
material 0.1 gal. of bituminous material 
is used. Grading is continued up to the 
time that the mixed material is making 
its initial set, at which time the entire 
surface is thoroughly rolled with 10-ton, 
3-wheel rollers. In some instances we 
have found a seal application of lime- 
stone chips (% in. to % in. size) and ap- 
proximately 1/5 gal. of bitumious ma- 
terial necessary, principally on sections 
furnished by quarries which had a ready 
demand for limestone chips to be used 
in surface treatment. 


Several specifications have been tried 


——— 
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out in my state for the use of asphalt 
cutback material. We believe at this 
time that the following material has 
proven to be the most satisfactory. 


Asphalt Cutback 
Specific gravity 25° C not less than 93 
*Specific viscosity at 40° C, 50 cc........ 125-175 
Loss at 163° C, 5 hrs. 20 g.................... 15- 25% 
Penetration residue at 25° C_................ 30- 90 
—_ gravity of distillate 25° C to 











1 70- 80 
Ductility of residue after distillation, 

not less than 100 Cm 
Total bitumen (soluble CS2) not less 

than 99.5% 
Percent of bitumen (insoluble in 

Naphtha) 86° B, not less than........ 15% 


*Note: The department reserves the right to 
- a definite specific viscosity for the above 

In drafting a revised general speci- 
fication for cur 1930 construction work, 
we have decided to specify two distinct 
sizes of material in the coarse aggre- 
gate of the treatment; the first size 
to range from 1% in. to 1 in., to be 
sealed with chips ranging from 1 in. to 
% in. We are quite confident that a 
much more uniform surface will be se- 
cured and that the danger of segre- 
gation in the covering material will be 
eliminated. 

Cost Data—On 222 miles of this 
treatment placed during the season of 
1928, our records indicate an average 
cost of $2,600 per mile or 26% ct. per 
square yard. We find that so far we 
have experienced very few failures, 
practically all of which can be charged, 
not against the method of application 
of the treatment but against faulty 
drainage or soil conditions in the sub- 
grade. The maintenance costs, as 
shown by accurate distribution of cost 
on all maintenance work, compare very 
favorably with costs of surface treated 
macadam and bituminous penetration 
macadam surfaces. 

Summary.—I feel perfectly safe in 
saying that, during the next construc- 
tion season, we will place at least 400 
miles of the low cost surface, described 
above, in Kentucky. Many of our main 
trunk-line highways are as yet being 
maintained as gravel or loose stone 
roads, and public sentiment is rapidly 
crystallizing alone those routes in favor 
of many miles of this type of surface 
in preference to the few miles of high 
type pavement which may be built with 
the available funds. In my judgment, 
the one grave danger which may arise 
out of treatments of this kind is that, 
in their desire to quickly accommodate 
the public, the counties, communities, 
and state departments will allow them- 
selves to be persuaded into placing a 
road-mixed treatment before a base of 
proven merit has been established. Of 
course, there is always the question as 
to whether it is not more economical 
to apply a second treatment in case the 
first does not satisfactorily sustain the 
traffic when base failures occur. We 
have experienced in a very small way 
recently with a surface-mixed penetra- 
tion pavement using stone ranging in 
size from 2% in. to % in., using sim- 
ilar bituminous materials and methods 
to those outlined above, and believe that 
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a more satisfactory surface can be ob- 
tained from the present method of plac- 
ing standard bituminous direct type 
penetration pavements. 

As I see the situation, many states 
are confronted with problems similar to 
those which we have and are still facing 
in Kentucky. With standard grade 
and drain construction costing at the 
rate of approximately $12,000 per mile; 
with a total revenue .of approximately 
$15,000,000 a year, out of which prob- 
ably a little more than $9,000,000 can 
be allotted to construction, it is very 
elementary that the public is de- 
manding roads faster than a highway 
department with such revenues can con- 
struct them—if such construction con- 
sists only of high type pavement costing 
$30,000 per mile, thereby making the 
total cost of the road, including grading 
and drainage, $42,000 per mile. After 
all, the road should be designed to 
take care of the traffic needs; and the 
policy that our department has followed 
in the past two years, in building high 
type pavement on initial construction 
on the main trunkline routes and the 
building of the progressive or stage 
construction type into the undeveloped 
sections, has been fully justified by the 
results we have obtained and the serv- 
ice rendered to the people. 

Acknowledgment.—The foregoing is 
a paper presented at the 6th Annual 
Asphalt Paving Conference at West 
Baden Springs, Ind., Oct. 28 to Nov. 1. 
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Auto Casualty Rate for First 
Nine Months 


The automobile casualty rate for the 
month of September, as contrasted with 
other months of the year, dropped off 
in 1929 for the first time in years, ac- 
cording to recent announcement by the 
National Safety Council. 

The combined returns from this sta- 
tistical study, which included 103 cities 
and 11 states with a total population 
of 56,000,000, show that 80 persons 
were killed in automobile accidents 
daily in the country as a whole. This 
figure is almost exactly the same as 
the corresponding figure for 1928, but 
is more than 10 per cent lower than 
the figure for August of this year. 

But in spite of this appreciable cut 
in September accidents, the first nine 
months of 1929 show a seven per cent 
increase in automobile casualties over 
the same period for last year. 

Based upon statistical records of 
former years, it is expected that the 
coming winter months, even with the 
usually greatly reduced number of cars 
in operation during the cold season, will 
show only a slightly reduced casualty 
rate. 

Poor visibility during snow storms, 
and during the longer hours of semi- 
darkness, will take its toll of pedes- 
trians and drivers. Slippery streets, 
clouded windshields, and children coast- 
ing in the streets will increase the 
hazards. 
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Local Pit Gravel Production 
for County Road Job 


Washington County, Minnesota, was 
fortunate some eight years ago in 
securing a gravel pit of excellent 
quality near Highway 45. Gravel was 
obtained at that time for the gravelling 
of 13 miles of road, this requiring ap- 
proximately 15,000 cu. yd. Removal of 
this material made a deep depression 
in the small area purchased. No mate- 
rial had been hauled out of this pit for 
the past seven years. 

When the contract was let for the 
gravelling of the Stillwater-Minneap- 
olis cutoff highway, J. G. Merten, 
County Engineer, wishing to select a 
good quality of material specified that 
the gravel was to be taken from this 
pit and recommended crushing and 
screening. 

To handle this material was a big 
problem but the Roth Construction 
Co. of St. Paul, subcontractors on this 
project, were equal to the occasion. 

The gravel material was removed 
from the pit by means of a drag-line. 
This drag-line was operated by a hoist 
mounted on a truck. The other end of 
the drag-line was attached to a truck 
which served as a dead man and could 
be moved from place to place as con- 
ditions made it necessary to move. 

The drag-line excavated the material 
and hauled to a trap where the larger 
stones, over nine inches in diameter, 
were removed. The gravel material 
falling on a belt conveyor was carried 
to the combination screening, crushing 
and loading plant. The Pioneer gravel 
plant No. 2 was used on this project. 

A Caterpillar “60” tractor furnished 
the necessary power to operate the 
crushing and screening plant. The 
tractor was also used for pulling 
stumps and for removing the crushing 
and screening plant from place to place. 


The hauling of the gravel was done 
by a fleet of 14 2% cu. yd. International 
bottom dump trucks and one end dump 
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trucks for stock piling, owned and oper- 
ated by the Roth Construction Co. 

The company maintained an office 
car and cook shanty and was equipped 
with its own lighting plant so that 
work could be done at night if 
necessary. 


Production ran about 450 cu. yd. per 
10-hour day. 

The personnel of the Roth Company 
included J. G. Roth, president, P. C. 
Roth, secretary, a superintendent, a 
field mechanic, six additional men and 
15 truck drivers, making a total of 
25 men. 


-— 
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Roads and Streets in Haiti.—The 
work of resurfacing with asphalt the 
road from Port-au-Prince to Petionville 
has been completed. This work has 
been carried on with great rapidity and 
economy, having been executed within 
five months. The monthly output has 
been approximately 6,877 sq. yd., the 
entire area being 34,368 sq. yd. The 
width of hard surfacing is 18 ft. This 
is the first time that a road in Haiti 
has been paved with asphalt and the 
first time also that the process of as- 
phalt treatment by penetration has 
been employed. With the new cross- 
section adopted, shoulders are provided 
for use by pedestrians and beasts of 
burden, leaving the asphalted portion 
free for vehicles. Standard chain-link 
wire guards have been placed at dan- 
gerous turns and the telephone poles 
along the road have been made more 
visible by nailing white strips to them. 
Center white lines have been painted 
on curves, and similar lines the entire ~ 
length of the road will mark both edges 
of the pavement so as to guide vehicles 
and prevent as much as possible their 
running on to the shoulders. The en- 
tire length of the road is being planted 
with trees, shrubs and vines of a color- 
ful nature in order to beautify the 
route, and it is expected that when these 
plants and trees have had two or three 
years’ growth the road will be one of 
the most beautiful in the tropics. 










































































































“Highway Location and Surveying,” by 
W. W. Crosby, C : D. Se.; D. Eng.; F., 
A. A. S.; F.. R. S. A.: M. Am. Soc. C. E., ete.. 
and George E. Goodwin, M. Am. Soc. C. E.; 


Mem. Am. Assoc. Eng.; formerly Chief "Civil 


Engr.; Nat'l Park Service. First edition, 398 
pages, 544 in. by 8% in. Fully illustrated ; hard 
cloth binding. Gillette Publishing Company, 
221 E. 20th St., Chicago, Illinois, publishers. 
Price, $5.00. 


From its inception, the suggestion of 
a relocation for a highway involves a 
regard for the existing road or routes 
between the same termini. Dissatisfac- 
tion with what is, breeds the idea of 
relocation. But what is, must itself 
have sprung from a cause. 

“Whatever is” may not now be “best,” 
but it is fairly certain there will be 
found one or more good reasons for its 
existence. Before determining, there- 
fore, to make an alteration or serious 
relocation of a well established highway 
—particularly one along any question- 
able section of which developments are 
well established—it will be well to re- 
gard the facts underlying the present 
location, as well as the possibilities of 
the relocation, suggested for certain 
reasons, and to compare the weight of 
the reasons behind each as well as the 
advantages from various viewpoints of 
the alternative lines. Possibly changed 
conditions warrant different considera- 
tion and relocated lines for the high- 
way, but it may be on the other hand, 
that they do not. 


So it has seemed to the author, after 
many years of experience in the con- 
struction and maintenance of highway 
surfaces. In order to help construc- 
tively by contributing to the discussion 
of highway location and offering sug- 
gestions from his own knowledge and 
experience, he prepared the manuscript 
from which this book was produced. 


Book One is intended to stimulate 
the “imagination” needed by “the suc- 
cessful location.” 

Book Two shows the “high lights” of 
the general subject in mountainous ter- 
ritories as well as furnishing practical 
information of great value. 


Book Three is a compilation of prac- 
tice, which with the Appendices con- 
taining the forms in actual use in one 
or more of the largest (in highway 
expenditures) states, shows the ways 
and means for translating theories into 
results. 


Following is a table of contents: 


BOOK I 

CHAPTER I—Definitions. 
What the highway is for and what 
location embraces. 

CHAPTER II—Historical. 
A summary to indicate how the loca- 
tions of our existing public roads 
have occurred. What controlled or 
affected these locations. What con- 


sideration has been had and what 





Highway Location and Surveying 
Pioneer Book in Field by W. W. Crosby and G. E. Goodwin 


steps have been taken or suggested 
for better locations. The dissimilar- 
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The development of the automobile 
and the growth of its influence on 
highway location in the past 30 years. 
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Recognition of the importance of 
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Recent Changes that have occurred 
in highway traffic and in the effects 
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CHAPTER V—Speeds and Safety. 
“Safety first.” Maximum and mini- 
mum speeds. Effects on location. 

CHAPTER VI—Signs. 
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CHAPTER VII—Alignment. 
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right-of-way. Tangents. Straight 
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Reasons for and against. Rules con- 
cerning. Speed and capacity effects. 
Easements and broken-backed curves. 
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CHAPTER VIII—Grades. 

Maxima permissible. Research stud- 
ies. Expectation in future demands. 

CHAPTER IX—Widths. 

Rights of way. Needs for room. 
Parking. Relation of widths to 


traffic and to population. Roadway 
widths; streets, roads. 
CHAPTER X—Recreational Use of 


Highways Affecting Their Location. 
Awakening to recreational service of 
highways. National Park routes. 
State highways used for pleasure. 

CHAPTER XI—By-Passes. Routing. 
Through traffic vs. local use. Phila- 
delphia and Pittsburgh problems de- 
tailed. Blind routes. 

CHAPTER XII—Economics and For- 

mulae. 
Financial effects of curves, lengths, 
grades. Industrial highways. Mass 
production of modern roadways. 

CHAPTER XIII—Location Procedure. 

CHAPTER XIV—Afterword. 

Author’s conclusions. Scientific solu- 
tions desirable. Accomplishments 
necessary. Economy secondary but 
important consideration. Breadth of 
vision vital. 

BOOK II 
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CHAPTER II—Controlling Factors. 
Governing Conditions: 
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iographical — Climatological — Fi- 

nancial. 
Results Desired: 
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Cost. 
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CHAPTER VII—Costs of Making Sur- 
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Survey Costs—Final Survey Costs— 
Construction Survey Costs—Drawing 
Costs. 


CHAPTER VIII—General Instructions 

to Engineering Assistants. 

General: 

Studies and Preliminary Reconnais- 
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Rough Texture Asphaltic Pavements in Europe 


Wearing Surfaces Designed by European Engineers to Minimize the Shipping of Motor Vehicles 


By F. J. LEDUC 


Chief, Laboratory for Testing Materials, City of Montreal, Que. 


HIS is rather a pretentious title 

for the paper I have the honor to 
present. It is not at present in the 
mind of the author to cover the whole 
field disclosed by this title, but rather 
to report notes taken while traveling 
through the European Continent last 
fall and early winter. 

Seal Coats.—The practice of using 
seal-coats on bituminous macadam 
seems general, and the life of such a 
coat averages three years. A bitu- 
minous compound is sprayed on the 
surface and covered with stone chips. 
Near London, owing to special condi- 
tions, the material examined was a 
hard, well-screened gravel. The amount 
of it on the road exceeded that gen- 
erally carried here. Even after traffic 
for a few weeks, the gravel kept its 
natural color. Although in excess, it 
adheres well to the road, does not form 
pot holes and gives a smooth driving 
surface, though rough in appearance. 

On -wood-block pavement, a seal coat 
is also used. Gravel is spread on it 
in such an amount as to form a bitu- 
minous mat. This gravel roughens the 
surface, at the same time entering be- 
tween the fibres of the block, com- 
pressing them on the joint and sealing 
it, and in so doing holds it water tight. 

It is not an unusual sight in big 
European cities in winter time to see 
large piles of gravel or grit on the side- 
walks. These constitute the supplies 
from which road keepers draw once in 
a while to roughen the surface of their 
thoroughfares. 


Sheet Asphalt.—Sheet asphalt is 
used, but a preference is now given to 
stone-filled sheet asphalt, in which 15 
to 25 per cent of stone passing .%-in. 
mesh is added to the ordinary standard 
mix. One of the reasons for this prac- 
tice is to offer to the wheels a rougher 
surface. 


With a view to providing a roughened 
surface on ordinary sheet asphalt, after 
initial compression, and while it is still 
warm and in a plastic condition, it is 
covered with a layer of clean, hard, 
%-in. cubical chippings, which have 
been previously coated with approxi- 
mately 2 per cent to 3 per cent of 
asphaltic bitumen of medium penetra- 
tion. 

A third method of providing such 
roughened condition exists in Zurich, 
Switzerland, and was examined by the 
author. Although applied to a stone- 
filled sheet asphalt containing from 15 
to 25 per cent of stone, I was informed, 
the same thing applied to the standard 
Sheet asphalt. Since new street prac- 


tice is being developed with this system, 





it might be of interest to describe it 
more fully. 


The supporters of this system claim 
that the practice of rolling a mixture 
when it is hot and very plastic is 
wrong. They hold that compression is 
not properly applied by a roller. To be 
right, it should be exerted vertically 
from the bottom up, and, as it is at 
present impossible to do this, it should 
at least be from the top down. 


Compression with heavy rollers in the 
ordinary way is not a clean vertical one, 
being accompanied by a longitudinal 
push, which action forces the material 
up against the places where it en- 
counters the most resistance. It ac- 
cumulates there immediately, creating 
centers of further disturbance, although 
when the work is finished this is not 
apparent to the eye. Traffic will simply 
exaggerate those defects, and the pave- 
ment, although in many cases it will 
not become wavy and will at least take 
a very poor appearance because of 
shadow marks. Eventually the pave- 
ment will become glossy. 


To back their contentions, the Euro- 
pean engineers have to guide them their 
wide experience attained in handling 
stamped asphalt, this type of pavement 
having produced remarkable examples 
of stability. So to achieve their ends, 
they resort to a somewhat different 
street practice than ours. Their system 
is as follows: 


The road is leveled to the proper 
profile, and the hot wearing coat is well 
raked into place and allowed to cool. 
In very warm weather, this period may 
be from between 40 and 50 minutes, and 
in the late fall, when the thermometer 
reads around 40°, 15 to 20 minutes. 
Then the surface is ready to be rolled. 


First a hand roller weighing around 
500 Ib. is passed 10 to 12 times in a 
direction perpendicular to the axis of 
the road. This first rolling is followed 
by a second one with a steam roller 
weighing from 1 to 1% tons. It is 
directed in the same way as the hand 
rolling, and for the same number of 
times. Finally, cross-rolling by a 10 to 
15-ton tandem roller is continued until 
the surface becomes cold. The traffic 
completes the compression of the pave- 
ment. 

Enough initial compression is given 
by the above procedure to make the 
pavement waterproof, and a result of 
this practice is to produce a roughened 
surface without sacrificing the evenness 
of the profile. Another result is the 
practical disappearance of wavy effect 
when travelling at night or in wet 
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weather, and it is claimed that this 
result will last for years. 

Other contentions are made for this 
practice; as for example, the increase 
in stability, but this part is not within 
the scope of this paper, and is there- 
fore omitted. 

The above description is given only 
to indicate that a more extensive study 
could be made of this practice, and 
that departure from present American 
practice could possibly be made with 
benefit to our asphaltic pavements. 

Rock Asphalt.—It would be improper 
to speak about European practice with- 
out mentioning roads made with the 
European rock asphalt. The original 
“stamped” asphalt has not survived,’ 
for, though it had certain decided ad- 
vantages at its inception, it is now an 
obsolete type. It may surprise our 
engineers to learn that it survives only 
as a binder course, or possibly I should . 
say a cushion coat. 

The main objection to the “stamped” 
asphalt was it slipperiness, which could 
not be denied; but this gave rise on the 
Continent to a new type of asphalt 
mastic pavement called, even in Eng- 
land, “Asphalt Coule.” Elaborate speci- 
fications have been developed to cover 
the construction of this type, and I 
know of no better than the one from 
“Direction Administrative des Tra- 
vaux,” Ville de Paris, 15 Avril, 1915. 


The “stamped” asphalt was produced 
by first pulverizing the natural rock 
meeting certain specifications, heating 
this product in kettles to 275°F., and 
raking this mass on the street and 
tamping it, while still hot and com- 
pressible. 


To produce “Asphalt Coule,” it is 
necessary first to produce at the mine 
a uniform product, and blocks weigh- 
ing around 100 lb. are cast. They are 
made by heating the pulverized matter 
with added bitumen, so that the blocks 
will have a final content of around 15 
per cent of bitumen. These blocks are 
shipped to the different contractors, who 
make the final preparation in kettles 
provided with mechanical agitators. An 
example of a formula used will best 
illustrate the procedure, so here is a 
typical formula for street work: 


Per 
Cent 
Prepared rock asphalt mastic.....100 kegs— 59.17 
Added asphalt 4 kegs— 2.387 
Added stone 65 kegs— 38.46 


169 kegs—100.00 


This will give a final bitumen of 
around 11.3 per cent. 

The rock asphalt blocks and the 
asphalt are first introduced into the 
kettle, and when these are melted to- 
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gether, the hot stone is added. The 
heating operation lasts approximately 
seven hours. The product is then 
loaded in locomobiles provided with 
mechanical agitators, and sent in them 
to the streets, where the material is 
floated into place and left to cool with- 
out any further compression. 

To increase the anti-skid property of 
the pavement, steel bars % in. thick 
are placed in V-formation, spaced about 
every 5 in., where they are left for a 
while. When taken out, they leave 
ridges about % in. deep. Those ridges 
were originally expected to last 3 years, 
but it is now evident that they will last 
for a much longer period. 

Another system for increasing the 
anti-skid property is the passing of an 
indented hand roller on the surface, 
leaving holes in the pavement. Such 
holes have lasted for over 4 years on a 
medium traffic street. 

This type of pavement has a natural 
stability that keeps the mixture from 
flowing to fill the indentations in its 
surface. 

We cannot close this rapid survey of 
European roughened surfaces without 
mentioning the fact that a type of 
pavement has been produced in Europe 
since five years ago, based on a new 
conception of the function of the asphalt 
cement in a paving mixture. In this 
case the asphalt is no longer considered 
as a binding material, but as a lubri- 
cant. Enough asphalt coats the aggre- 
gate, which of course is a fine, well- 
graded one, to exclude moisture and 
facilitate its movement in the mass. 
It is only lightly rolled, and in many 
cases only tamped. The traffic gives to 
the material its final compression. 

It is a very stable pavement, un- 
affected by the atmospheric agents; and 
the surface is even, but with a rough 
texture. Very unfortunately the author 
of this paper had not the time to make 
a complete study of this type, but it 
looked to him very promising. A com- 
plete investigation of it might be of 
some great interest to the asphalt tech- 
nologists as it indicates drastic de- 
partures from ordinary conceptions. 


Acknowledgment.—The above is an 
abstract of a paper presented at 8th 
Annual Asphalt Paving Conference, 
West Baden Springs, Indiana, Oct. 28 
to Nov. 1, 1929. 
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Eastern Highway Officials to Meet at 
Syracuse, N. Y.—The 1930 convention 
of the Association of State Highway 
Officials of the North Atlantic States 
will be held Feb. 19-21 in Syracuse, 
N. Y. 

Samuel Eckles, Chief Engineer of the 
Pennsylvania highway department, was 
elected president of the Association in 
a mail ballot last month. George H. 
Henderson, Chief Engineer of the 
Rhode Island State Board of Public 
Roads, was elected vice-president, and 
A. Lee Grover, Secretary of the New 
Jersey state highway commission, was 
re-elected secretary-treasurer. 
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Railways Substitute Highway 
for Rail Transportation 


One of the notable motorcoach trans- 
portation developments promoted by a 
steam railroad, according to Frederick 
C. Horner, speaking before the Trans- 
portation Meeting of the Society of 
Automotive Engineers in Toronto, is 
that of the New England Transporta- 
tion Co., operating over 61 routes cover- 
ing 2,200 route-miles in an area of ap- 
proximately 30,000 square miles. The 
company is a subsidiary of the New 
York, New Haven & Hartford R. R. 
and, according to the officials of that 
company, has been very successful from 
the standpoint of revenue production as 
well as in reducing losses on unprofit- 
able passenger trains by using a motor- 
coach as a substitute for or to supple- 
ment the trains. 

This railroad motor-transport com- 
pany operates more than 300 motor- 
coaches and employs 500 men. In 1928 
it operated 9,000,000 motorcoach miles 
and anticipates that it will do 10,000,000 
miles in 1929. It carried 5,500,000 pas- 
sengers last year and expects to carry 
6,500,000 this year. The motorcoaches 
operated 96 per cent on time in 1928, 
and the cost of operation was 29.3 ct. 
per coach-mile. Fifty motorcoaches are 
operating between Boston and New 
York City, a 240-mile run, carrying 500 
to 600 passengers per day. On the 40- 
mile run between Boston and Provi- 
dence, R. I. this company’s motor- 
coaches carry 900 passengers per day. 

Another large railroad serving the 
New England section of the United 
States, the Boston & Maine, has ex- 
tensive motortransport operations. Its 
subsidiary, the Boston & Maine Trans- 
portation Co., in addition to its motor- 
truck services, operates 111 motor- 
coaches and, by the substitution of 
them for unprofitable trains, estimates 
the savings of the railroad at $500,000 
per year. 

The Boston & Maine R. R. has fol- 
lowed a formula or plan of substitution 
of highway for rail transportation, 
which is summarized as follows: 

1. Complete substitution of motor- 
coach for steam-train branch-line 
passenger service. 

2. Partial substitution on branch 
lines. 

8. Partial substitution on main lines. 

4. Complete substitution for electric 
railways owned by the Boston & 
Maine R. R. 

5. Complete substitution for electric 
railways not owned by it. 

6. Motorcoach operation to supple- 
ment steam-railroad passenger 
service. 

This grouping is based on the rela- 
tion of the motorcoach to rail passen- 
ger-service. 

A new and more convenient way of 
carrying passengers to and from the 
center of New York City, was inaugu- 
rated on Aug. 29, 1926, by the Balti- 
more & Ohio R. R. This innovation 
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was typical of the pioneer achievements 
of America’s first railroad and of the 
vision and leadership of its president, 
Daniel Willard. Under the new ar- 
rangements, the Baltimore & Ohio 
trains terminate their runs on the west 
bank of the Hudson River at the main 
station of the Jersey Central R. R., 
in Jersey City, N. J., from which point 
the Baltimore & Ohio special parlor 
motorcoaches transport passengers 
through the business, shopping, hotel 
and theatrical districts of Manhattan 
without extra charge. 

Commodious and comfortable motor- 
coaches which provide individual seat- 
ing for each passenger and space for 
hand luggage, run directly from the 
train-side at Jersey City by way of 
ferry to lower Manhattan and thence to 
the Baltimore & Ohio motorcoach ter- 
minal in the Chanin Building on 42nd 
St. in the heart of New York City, just 
opposite the Grand Central Station. 
Sub-terminals at which these motor- 
coaches make regular stops are located 
at strategic points on the routes fol- 
lowed. 

The terminal at the Chanin Building 
is the most modern design of motor- 
coach terminal in the world. The 
coaches are driven into the building on 
the ground floor, just as a train enters 
the train shed of a modern railroad 
terminal. After discharging the pas- 
sengers, they are turned on electrically- 
operated turntables, and in a few min- 
utes are ready for a return trip to the 
rail terminal at Jersey City. 
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New Section to Study Traffic 


Organization of a new Street and 
Highway Traffic section of the National 
Safety Council with Professor August 
Vollmer of the Department of Police 
Administration of Chicago University, 
as its chairman, has been announced. 

This new division of safety work is a 
direct outgrowth of the Eighteenth An- 
nual Safety Congress, held in Chicago 
from Sept. 30 to Oct. 4, when several 
hundred specialists in the field of public 
management assembled from all parts 
of the world. 

Using Chicago streets as a labora- 
tory, they made traffic tours and con- 
sidered plans toward the promotion of 
city uniformity in traffic regulations 
and handling. 

Through interchange of information 
this new section of the National Safety 
Council expects to promote safe and 
uniform regulations in the local com- 
munities of its members. Studies of 
traffic accident causes and remedies will 
be made and circulated with the plan 
of reducing local hazards. 


Working with Professor Vollmer, as 
vice-chairman of this section, will be 
Clifford J. Davis, Vice-Mayor and Com- 
missioner of Fire and Police, of Mem- 
phis, Tenn.; and Captain George A. 
Parker, Registrar of Motor Vehicles of 
Massachusetts. 
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West Williams St., Breckenridge, One of This City’s Newly Constructed “Black Base” Pavements 


Asphaltic Concrete on “Black Base” 
How a Texas City Paved Its Streets 


By A. D. STIVERS 
Engineer, The Texas Company 


RECKENRIDGE is the county seat 

of Stephens County, Texas. When 
oil was discovered in Stephens County 
in 1918 the population of Breckenridge 
was about 800 and the nearest railroad 
was about 35 miles away. Brecken- 
ridge is now a thoroughly modern city 
with three railroads, modern hotels, 
many miles of paved streets, and a 


population of about 12,000. Stephens 
County is still producing large quanti- 
ties of high grade oil and Breckenridge 
pavements carry a heavy oil field traffic 
as well as an ordinary city traffic. 
Breckenridge’s first pavements were 
brick with asphalt filler and asphaltic 
concrete on a portland cement concrete 
base. These pavements have given ex- 


cellent service for from four to six 
years and are in excellent condition 
today. In 1927 a small yardage of as- 
phaltic concrete surface on asphaltic 
concrete or “black base” was laid. This 
was laid on an old gravel street which 
was reshaped and surfaced with 2 in. 
of asphaltic concrete on a 2%-in. black 
base. 

This street gave such excellent serv- 
ice that in 1928 when Breckenridge let 
contracts for 50,000 sq. yd. of pave- 
ment, asphaltic concrete surface on a 
“black base” was selected as the stand- 
ard pavement. Only a small yardage 
of the streets to be paved were already 
surfaced with gravel. On this portion 
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of the pavement a 2%-in. black base 
was used. On residence streets where 
there was no gravel 3%-in. black base 
was used. On some very heavy traffic 
business streets a 5-in. black base was 
used. The thickness of the asphaltic 
concrete wearing surface varied from 
1%-in. to 2-in., depending on the antici- 
pated traffic. All the pavement was 
laid under the supervision of C. C. 
Todd, City Engineer, and L. W. Pel- 
phrey & Co. of Breckenridge. Texacu 
No. 54 paving cement was used in both 
wearing surface and black base. 

Two features in the construction of 
this pavement are a little out of the 
ordinary. 

The asphalt plant was located at the 
rock crusher and the asphalt was hauled 
from the railroad to the plant. The 
crushed rock was carried directly to the 
bins in the paving plant by bucket con- 
veyors. As the asphalt was only about 
7 per cent of the total mixture, most 
of the balance being crushed rock, this 
effected a material saving in haul, the 
rock crusher being located at a point 
near the streets to be paved. 

The second unusual feature was that 
almost no sand was employed in the 
asphalt mixture. There is an abun- 
dance of good limestone in and near 
Breckenridge, but sand must be shipped 
in at a comparatively high price. A 
pulverizer was installed at the rock 
crusher and most of the sizes in the 
asphalt mix usually found in sand were 
produced by running the crushed rock 
through this machine. No sand was 
used in the black base and but a very 
little from time to time in the wearing 
surface when screen analysis of the 
aggregate showed it to be necessary. 


Cost of Automobile 


Operation 


Further proof that good roads are 
a paying investment from the highway 
user’s point of view is shown in an anal- 
ysis of automobile operation costs on 
various types of highways now being 
studied by the highway finance commit- 
tee of the American Road Builders’ 
Association. 

The average automobile owner may 
prefer not to know what his per mile 
operating cost actually amounts to, but 
he is surely interested in knowing how 
much he saves by driving on improved 
roads, also the difference in cost of 
operating various types of cars and the 
savings accruing in each case as the 
result of highway improvement. 

Data used by the committee is ob- 
tained from many sources, much of it 
furnished by Agg and Carter. 

Tractive resistance, which amounts to 
2,000 lb. per ton when a car is mired, 
is quickly reduced by improved roads, 
the analysis shows. This resistance of 








the surface against the vehicle move- 
ment is figured for year-around oper- 
ation at an average 35-mile speed, as 
follows: 
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Lb. 

. per ton 
High type (paved surfaces)............-.-..c0----+-« 70 
Intermediate type (treated surfaces)................ 110 
Low type (soil and gravel surfaces).......... 160 


Wind resistance may increase slightly 
the actual cost of operation on the good 
surfaces, as the natural tendency of 
traffic is to maintain a higher speed 
there, effecting a saving of time but 
adding to the wind resistance. 

The average relative gasoline con- 
sumption, determined from reported 
engine tests and actual measurements 
on the road, showed that where a ve- 
hicle will travel 15 miles to the gallon 
on a high type surface, it will require 
1.2 gal. of gasoline on the intermediate 
type and 1.47 gal. on the low type road 
surface for the same distance. 

From detailed cost records reported 
on about 800 automobiles operated in 
various parts of the United States. fig- 
ures were prepared taking all factors 
into consideration, showing the average 
cost of automobile operation over all 
types of surfacing to be in cents per 


mile: Ct. per 
mile 

EES, ee 6.02 

ee 6.42 

7.20 


Heavy Fours ................... 
Light Sixes........ 
Medium Sixes .. 
Heavy Sixes ..... 


Among the various items of operating 
cost, road condition is shown to have 
no effect on license, garage, interest 
and insurance. The increase in cost of 
maintenance and in depreciation of au- 
tomobiles as the type of road becomes 
poorer is in somewhat the same ratio 
as the increase in gasoline consumption, 
shown above. In cost of tires and tubes 
comes the greatest increase, and it is 
estimated that where $1 is expended for 
this item on high type roads, the cost 
is more than double on intermediate 
type roads, or $2.22, and almost triple 
on low type roads, or $2.90. 

The division of cost items on an 
imaginary “average” automobile, based 
on annual mileage of 11,000, is shown 
as follows: : 








Item of cost 
nn 
, oe 
Tires and tubes. 
Maintenance ..... 
Depreciation ..... 














License ......... 

Garage at $4 per month 

Interest at 6 per COME. ...............-ccceecceeeeereeeseseenes 0 36 

Insurance (fire, theft, tormado)................-.....-. 0.21 
Total cents per mile. 6.43 





The saving shown in operation of such 
average automobile due to road im- 
provement is, where-low type roads are 
changed to intermediate type, 1.07 ct. 
per mile; where intermediate type is 
changed to high type, 0.99 ct. per mile, 
and where low type is changed to high 
type, 2:06 ct. per mile. 

The cost tables range from 11 ct. per 
mile, the cost of operation of a “heavy 
six” over low type roads, down to 5.10 
ct., the cost of operating a “light four” 
over high type roads. This gives a con- 
servative figure for the lightest car and 
the best road conditions obtainable, and 
for the heaviest car operating on low 
type roads. 
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Traffic Survey Now Under 
Way in Western States 


In order that the Federal Govern- 
ment and the Western States may know 
what the flow of traffic is throughout 
the year on the main transcontinental 
highways and on other roads in the 
Federal-aid highway system in the 
West, the highway departments of 
Washington, Oregon, California, Idaho, 
Nevada, Wyoming, Utah, Arizona, Colo- 
rado, New Mexico and Nebraska and 
the Bureau of Public Roads of the 
United States Department of Agricul- 
ture began a traffic survey in September 
which will extend over a period of one 
year. Among the routes on which traf- 
fic wili be measured are the historic 
Oregon Trail, over its entire length 
from Omaha to Portland, parts of the 
Santa Fe and Overland Trails, and the 
long-distance motor-bus routes from 
Omaha to Denver, Salt Lake City and 
San Francisco, and from Denver to Los 
Angeles by way of Santa Fe, and from 
Seattle to Los Angeles. 


Data compiled by the State highway 
department of New Mexico in 1927 and 
1928 indicate that more than 30 per 
cent of the vehicles using the roads of 
that State in those two years were from 
other States, and on many routes the 
so-called “foreign” traffic was more 
than half the total. The foreign traffic 
on many of the New Mexico highways 
was 50 per cent greater in 1928 than in 
1927, and the total traffic was 22 per 
cent greater in 1928 than in 1927. A 
similar situation is believed to exist in 
the other Western States. 


In these Western States traffic has 
reached the point where it is necessary 
for the States to know the flow, density, 
and composition of the traffic on their 
roads, so they can plan their highway 
systems on a good economic basis and 
plan for the removal of snow in winter. 


The survey will show the number of 
vehicles using each of the main high- 
ways throughout the year, by days of 
the week and hours of the day, and the 
number of vehicles passing a given 
point at certain times of the day. It 
will classify the traffic according to 
types of vehicles, whether passenger 
cars, motor trucks, or motor busses, and 
the number of passengers in passenger 
cars. The importance of cities, towns, 
and sections of the State as the source 
and destination of traffic will be ascer- 
tained, and the number of vehicles from 
other States using the highways, and 
other information required by State and 
Federal highway officials, will be ob- 
tained. The data will be useful in solv- 
ing traffic regulation and safety prob- 
lems. Surveys are being conducted 
simultaneously in each of the States. 
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Tractor and Construction 
Equipment Lines An- 
nounced by United 


A complete line of tractor powered 
road building and construction equip- 
ment has recently been announced by 
the United Tractor & Equipment Cor- 
poration, 612 North Michigan Ave., 
Chicago, Ill. This organization, it will 
be recalled, was formed over a year ago 
by a number of well-known equipment 
manufacturers and distributors who 
have since been busily engaged in the 
development of their equipment lines. 


The United industrial tractor, around 
which all the operating equipment is 
designed, is built by the Allis-Chal- 
mers Mfg. Co. at their Milwaukee plant. 
To make the tractor available for the 
widest possible range of work it is fur- 
nished either as a rubber tired or 
crawler tractor unit. 


Included in the United line are: the 
rubber tired industrial tractor, the 
crawler tractor, road graders and roll- 
ers, snow plows, power shovels, “iron 
mules,” scrapers, bulldozers, back- 
fillers, loaders, hoists, arc welders, 
cranes, pipe-handling booms, locomo- 
tives, stump-pullers, trailers and street 
sweepers. A representative showing of 
the line will be made for the first time 
at the Atlantic City Road Show in 
January. 

The United Tractor combines unusual 
power with light weight and sturdy, 
compact construction. Among other 
features claimed for it: are great power 
at all engine speeds, ease of handling 
and economy in operation. Frameless, 
single unit type of construction with 
three-point suspension is employed, 
with all gears and working parts en- 
closed. 

The power plant is a heavy duty 
4-cylinder engine with a 4% in. bore 
and 5 in. stroke. Under full load the 
engine speed is 1200 r.p.m. and is under 
built-in governor control. A gear driven 
oil pump with leads to all main bear- 
ings, connecting rod bearings and piston 
pins provides full pressure lubrication. 














The United Center Control] Grader—A One-Man 
Unit Built by Wehr Co. and Powered by the 
United Tractor 


The engine is protected against dust 
by a double action air cleaner and an oil 
purolator. 


The transmission is of the automotive 
unit power plant type, and provides 
four forward speeds and _ reverse. 
Speeds available at normal engine 
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speed are 2 1/3, 3 1/3, 5 and 10 miles 
an hour. 


Several thousand United tractors are 
in actual use in various fields, including 
a number in the service of state high- 
way departments. The design of all 
operating equipment for the tractor 
embodies proven features developed 
over a period of years by the indi- 
vidual manufacturers of the corpora- 
tion. 

Included in the list of corporation 
members manufacturing United indus- 
trial equipment are: Allis-Chalmers 
Mfg. Co., Milwaukee, Wis.; Brookville 
Locomotive Co., Brookville, Pa.; Detroit 
Harvester Co., Detroit, Mich.; Dorsey 
Bros., Elba, Ala.; Maine Steel Products 
Co., South Portland, Me.; Muskogee 
Iron Works, Muskogee, Okla.; North- 
western Mfg. Co., Milwaukee, Wis.; 
Perry Co., Sidney, Ohio; The Hughes- 
Keenan Co., Mansfield, Ohio; Trackson 
Co., Milwaukee, Wis.; Universal] Power 

















The United Crawler Tractor—a Joint Product 
of Allis-Chalmers and Trackson Co. 


Shovel Co., Milwaukee, Wis.; Wehr Co., 
Milwaukee, Wis. 


The sale and service of United trac- 
tors and equipment is handled through 
distributing members of the Corpora- 
tion and their affiliated dealers. 


i, 
—- 





Boom Attachment for 


Tractors 


A new boom for attachment to cater- 
pillar tractors has been brought out by 
the W-K-M Co., Inc., Houston, Tex. 


The equipment is applicable to 
“Caterpillar” tractors, Models Twenty, 
Thirty Standard, Thirty Hillside Spe- 
cial, and Sixty. Field installation is 
very simple and two men can very 
easily attach the unit for the first time 
in approximately four hours. The unit 
fits all the models specified above and 
it is not necessary that a new tractor 
be purchased along with the boom. 

One of the outstanding features of 
the boom is that its application in no 
way hampers the use of the tractor on 
drawbar work. In addition, besides 
being able to handle large loads with 
ease, it can also be operated in con- 
junction with a clamshell bucket, drag- 
line bucket, throwout bucket, lifting 
magnet, etc. 

The unit utilizes the power generated 
by the tractor. A lateral boom swing 
of 160 degrees is obtained through the 














W-K-M Boom Mounted on Caterpillar Thirty 
Standard Tractor 


use of two small swing drums. In 
addition, a low speed and a high speed 
winch are also provided, either drum 
of which can be changed in a very short 
time to obtain the same speed in both 
winches. 

The method of attachment is very 
simple. No drilling or cutting of any 
kind is required. Four clamps are pro- 
vided, two being attached to the track 
roller assembly on each side of the 
tractor. The winch and boom mechan- 
ism are mounted on a heavy channel 
shelf which is attached to the clamps 
on the left hand side of the tractor by 
means of pins. A counterweight shelf 
provided for attachment to the right 
hand side of the tractor, is fastened in 
the same manner. This method of at- 
tachment permits quick assembly, or 
disassembly provided it is desired to 
take the equipment from the tractor. 

Power is obtained from the rear of 
the tractor by means of a specially de- 
signed power take-off unit and is passed 
to the main shaft through means of 
heavy chains. This main shaft is of 
high grade steel, accurately machined 
and is provided with large size keyways 
to prevent shearing or rolling of keys. 
The main bearings are of babbitt while 
the countershaft and drum bearings are 
of bronze. 

Clutches are of the internal expand- 
ing type 17% in. in diameter. The 
shoes are faced with composition lining 
which can be renewed easily without 
removing or disturbing other parts on 
the shaft. 

Only the best grade of steel castings 
is used throughout. “A” frames are 
provided on each side of the tractor, 
connected by a cross brace, thereby 
eliminating all strain on the track roller 
frames and final drive bearings. In 
order to overcome the strain on the 
equipment through the track oscilla- 
tions, the manufacturers have provided 
ball and socket joints wherever neces- 
sary. 

A collapsible boom is provided having 
a normal length of 13 ft. When ex- 
tended it has a length of 25 ft. The 
diameter of the outside pipe is 5 in. and 
that of the inside 4 in. This is true of 
the model for attachment to the “Cater- 
pillar” Thirty. The boom for the 
“Caterpillar” Sixty has a boom exten- 
sion of 35 feet. 
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New Small Crawler Crane 


Announced 


The Ohio Locomotive Crane Co. of 
Bucyrus, O., manufacturers of Ohio 
railroad type of cranes, have now placed 
on the market a % cu. yd. crawler 
type of crane and excavator, incorporat- 
ing therein some of the outstanding 
features in design and construction 
characteristic of the Ohio cranes. 





New Crane and Excavator 


All of the castings used on this small 
machine that require strength are made 
of cast steel. The machinery base, side 
housings, roller path and rack and the 
large frame in carbody are each made 
of a large steel casting that will with- 
stand all severe shocks and strain with- 
out any alarm for breakage. 

All shaftings are made larger in 
diameter than what is actually required, 
of high grade steel, accurately ma- 
chined, ground to exact size, and pro- 
vided with large size keyways to pre- 
vent shearing or rolling of keys. All 
shafts revolve at slow speed, the high- 
est being 68 rpm. Slow speed shafts 
will not require frequent lubrication, 
nor will they cause the bearings to 
heat. 

All bearings are made of high grade 
bronze and easily renewed. The wear- 
ing surfaces of all thrust bearings are 
separated by bronze washers. 

All gears are made of steel and the 
ones in continuous operations are made 
of high carbon forged steel provided 
with cut teeth and wide face. 

The clutches used are of the internal 
expanding type 18% in. in diameter. 
The shoes are faced with composition 
lining which can be easily renewed 
without removing or disturbing other 
parts on the shaft. All of the clutches 
employed are of the one size and all 
such parts are interchangeable. 

An International gas power plant is 
used which develops 30.4 hp. at 1,000 
rpm. This crane or shovel is capable 
of making six complete revolutions per 
minute. For shovel operation the boom 
is of the box girder design, provided 
with outside dipper handles. A boom 
hoist operated by power is provided 
for on all machines as standard equip- 
ment. 

The operating levers, of which there 
are three, and the hydraulic brakes are 
controlled from the operator’s seat and 
arranged within easy reach to allow full 
operating efficiency with minimum 
effort. 
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A fully enclosed cab of heavy sheet 
steel is provided with adequate windows 
and doors. A method is employed 
whereby all fumes and hot air from 
the motor are drawn from inside the 
cab, instead of being forced upon the 
operator. 

The tracks are made of cast steel and 
adjustable from either end, allowing the 
removal of a shoe in case of breakage. 
The tread side frames are made in one 
piece steel casting. 


This machine is easily converted from 
a shovel to a crane and vice versa. 
When furnished as a crane it will be 
equipped with a 30-ft. parbolic steel 
boom to handle a % cu. yd. clamshell 
bucket. A longer boom can be used 
when required. When furnished as a 
shovel, it is equipped with a 16-ft. 
length of boom equipped with a % 
cu. yd. steel dipper provided with 
bucket teeth. 





Truscon Develops New 
Expansion Joint 

A new expansion joint called the 
Air Cushion Joint recently developed 
by the Truscon Steel Company consists 
of metallic sides forming a free air 
space for expansion. This space is 
closed at the top by a bellows-shaped 
piece of galvanized, copper-bearing 
steel which prevents dirt working into 
the joint from the surface of the pave- 
ment. 


A dowel plate in their Type A joint, 
which is continuous from curb to curb 
is incorporated in the joint by an ar- 
rangement which permits all necessary 
expansion and contraction movements 
without losing its effectiveness in key- 
ing together the adjacent slabs of pave- 
ment. In the Type B, the joint is 
manufactured without the dowel plate, 
and is punched to receive dowel bars. 


Advantages of the new Air Cushion 
expansion joint as pointed out by its 
manufacturers are that it is quickly 
and accurately placed, that it permits 
all necessary expansion and contrac- 
tion of the paving without impairing 





Power Unit, 


Fuller & Johnson Industrial 
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the surface, that it does away with the 
tendency of incompressible soil to fill 
opened contraction joints, since only 
air is squeezed out of this joint and 
only air can fill it, and that it does not 





Type B Expansion Joint as Announced by 
Truscon 


interfere with the normal spreading, 
rolling, floating or belting operations 
incident to paving construction. 

The Air Cushion expansion joint is 
being manufactured in the Truscon 
factory at Youngstown, and will be 
sold in lengths up to six ft. by Truscon 
branches. 





Variable Speed Industrial 


Power Unit 


A Fuller & Johnson, four-cylinder, 
model BC, 6-10 hp. industrial power 
unit with variable speed transmission, 
three speeds forward and reverse, has 
just been announced. The fully enclosed 
dry dise type clutch is mounted on the 
main shaft operated at engine speed. 
The clutch can be equipped with hand 
lever or foot pedal. 


This unit is ideal for operating indus- 
trial trucks, small excavating machines, 
conveyors, small tractors, and other 
jobs where variable speed is essential. 
The transmission is sturdily built and 
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permits continuous operation in first 
and second gear without undue strain or 
wear on the working parts. 

This model BC engine can be equipped 
with a smaller transmission for use 
where continuous operation in first or 
second gear is not required. It is 
equipped with an electric starter of the 
automotive type. 

The illustration shows the compact 
assembly of the generator and starting 
motor. The generator charges the 
6-volt battery which supplies current 
for the starting motor and also for 
lights on the machine. The manufac- 
turer states it is simple, compact, easily 
accessible and efficient. 

The Fuller & Johnson two-cylinder, 
model BB 3-5 hp. and the Fuller & 
Johnson four-cylinder, model AX 20-25 
hp. power units can be furnished with 
variable speed transmission and electric 
starter. 

The Ricardo head insuring greater 
fuel economy and maximum power is 
standard equipment on Fuller & John- 
son vertical engines, models ABR, AH, 


AX, BB and BC. 
a 


Mohawk Produces Steel Tool 


Box 


The Mohawk Asphalt Heater Co., 
Schenectady, N. Y., has recently put on 
the market a new trailer tool box, de- 
scribed as the “last word” in modern 
equipment for the progressive contrac- 
tor, railway, and municipal gas, water 
and electric light department. 

This equipment, which consists of a 
steel tool box made of 11 gauge steel 
with hinged, waterproof covers, not 
only provides a speedy means of trans- 
porting tools from job to job, but can 
be left on the job over night, its covers 
locked down and the tools protected 
from tampering and theft. Its use 
frees the truck used for transporting 
tools for other jobs. Equipped with 
vise and pipe rack it makes a very 
efficient work bench. It is provided 
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Wheels are of steel, with 30x3% Fire- 
stone cushion tires. All bearings are 
fitted with Alemite grease connections. 

The tool compartment is reinforced 
inside with angle irons, and has a slid- 
ing tray 12 in. wide the length of the 
box, which is partitioned off for small 
tools and fittings. 

Slide bar lock for locking both cov- 
ers and front supporting with one lock 
is provided as extra equipment. Wheel 
and tire lock bars, 6-in. rubber-tired 
swivel casters, etc., may also be had at 
slight additional cost. Special sizes can 
be made to individual specifications. 

The Mohawk Hi-Speed trailer tool 
box was designed to replace the old 
wooden box, or the makeshift boxes now 
in use by many contractors. It offers 
convenience, safety, speed and years of 
efficient service to its owner. 





Hercules Engine Developed 
for Heavy Duty 


To meet the growing demand for 
heavy-duty power in the lower horse- 
power ranges, the Hercules Motor Cor- 
poration of Canton, O., has developed 
the “OO” Series of 4-cylinder engines. 
Built in three models, the “OO” Series 
engines embody the characteristic of 
the famous Hercules “OX” Series en- 
gine, of which they are smaller counter- 
parts. The “OO” engines are not de- 
signed for a single purpose, but are 
completely developed for universal ap- 
plication. 

The “OOA,” “OOB” and “OOC” mod- 
els, which comprise the “OO” Series, 
have bores of 3144, 3% and 4 in., re- 
spectively, and a common stroke of 4% 
in. They are identical in general de- 
sign and the majority of the parts are 
interchangeable among the different 
models, the only difference being in the 
bore sizes and the parts affected there- 
by. All the models develop maximum 
torque at 1,000 rpm. and peak at 2,200 
rpm. 

To meet present day operating con- 





Mchawk Portable Steel Tool Box 


with positive non-slip supporting legs, 
front and rear. 

The tool box, which measures 3 ft. 
wide by 7 ft. long, and 24 in. deep at 
the peak, is mounted on a heavy, 3-in. 
one-piece frame and draw bar, fitted 
with draw eye and amply reinforced. 
It has heavy duty semi-elliptic springs. 
The axle is of hollow steel, and is fitted 
with 2%-in. by 7-in. roller bearings. 





ditions calling for sustained high speed, 
special consideration has. been given to 
valve cooling. The water is conducted 
from the water pump directly across 
and through the block and distributed 
into a passage immediately between the 
valves and the cylinders. The valves 
are thus completely surrounded by 
water. As a further aid to valve cool- 
ing, the valve guides are brought up 
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very close to the valve heads, to more 
quickly dissipate the heat absorbed in 
the heads. 

Lubrication is full force feed. The 
pump is located beneath the center 
main bearing and driven from the cam- 

















Hercules Heavy Daty Engine “OO” Series, 
Manifold Side 


shaft by spiral gears. The shafts and 
gears of the oil pump are case hardened, 
insuring long life to this unit. Oil 
pressure can be adjusted easily to suit 
operation requirements. As in all Her- 
cules engines, the “OO” Series models 
have the crankcase cast integral with 
the block. The connecting rod bearings 
are 2 in. in diameter and 1% in. long. 

The pistons are of cast iron and carry 
three rings above the pin. The lower 
of these rings is an oil regulating type. 
The rings of all the “OO” engines are 
3/16 in. wide with a turned face that 
operates on the smooth surface of the 
carefully honed cylinders. Piston pins 
are of nickel molybdenum steel and 
are 1 in. in diameter. Each pin is se- 
curely locked in its connecting rod by 
a clamp bolt, and operates in two hard 
cast bronze bushings in the piston. 
The camshaft is on the right-hand side, 
supported by four bearings 2 in. in 
diameter. 

The engines are of L-head arrange- 
ment and the valves are the usual 45 
deg. set type. The exhaust valves are 
operated by mushroom type tappets of 
nickel molybdenum steel. 

Among other features of the Hercules 
“OO” Series engines is the provision 
included for a wide choice of acces- 
sories. Immediately in front of the 
water pump is provision for battery 
ignition by distributor, while any stand- 
ard S. A. E. size magneto can be driven 
from the rear of the water pump shaft. 
In the center of the block, near the 
center line of the crankshaft, is an 
opening for attaching a pipe for ther- 
mo-syphon cooling. 

The front support of the engine is 
furnished by a neatly designed bracket 
located on the gear cover. This bracket 
can be supplied for either three or four 
point suspension. Provision is also 
made for mounting a governor. The 
governor is of special Hercules design, 
which permits close speed regulation. 
It is easily adjusted by means of an 
accessible nut. 
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Hoover’s Great Construction 


Program for 1930 


There has been a reduction in the construction of 
dwellings and industrial buildings (but not in public 
works) during the past six months. On the heels of 
this came the stock market slump. President Hoover 
and his great secretary of the treasury, Andrew Mellon, 
have announced that they do not regard the deflation 
of stock prices as an evidence of business weakness. 
On the contrary they attribute the decline in building 
to the high rates of interest brought about by abnor- 
mal stock market speculation and the flow of money 
into Wall Street. 


Now that the stock speculation bubble has burst, 
Hoover has announced that he favors a great expansion 
of public works; and as the first great step in this 
program he proposes extensive river improvements 
and canalization that will ultimately result in reduced 
costs of transporting grain, coal, ete. He also favors 
enlarged programs of municipal, county and state con- 
struction of pavements, roads, water works, sewerage 
systems, etc. Without doubt the president’s great pres- 
tige as an executive, engineer and political economist 
will cause his recommendation to be adopted. So there 
is assurance that 1930 will be the greatest year of 
public works construction in the history of America. 


In addition to the impetus thus assured under the 
Hoover plan, it should be remembered that gasoline 
taxes are financing most of our road improvement 
programs. In California the monthly gasoline tax 
incomes are running 16 per cent ahead of those of a 
year ago. Most of the other states are also showing 
remarkable increases in gasoline sales, which means 
corresponding increases in funds available for road 
construction. Nor should the effect of increased pro- 
duction of automobiles and motor trucks be overlooked, 
not merely because of its effect on gasoline consump- 
tion but because of the increase in the number of 
voters who will insist upon having better pavements 
and wider and better roads. It is now certain that 
the total number of American motor cars and motor 
trucks produced in 1929 will be about 5,500,000. The 
old cars are not being scrapped at the rate that once 
was common, for cars are more durable and we are 
rapidly becoming a two-car-per-family nation. 
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As a result of President Hoover’s business and 
economic conferences the greatest construction program 
in the history of the country has been developed for 
1930. It is estimated that this will amount to over 
$10,000,000,000 and will include the following: 


ee ee $2,200,000,000 





Waterworks and Sewefs....................-.....----ccecseeee 700,000,000 
Steam Railway Construction.................................. 400,000,000 
Federal Government Construction........................ 750,000,000 
ae nee amore 1,000,000,000 
NN a 5,500,000,000 

IID stisitaiaiieicicinciicsciniigeiiianiitalasaiiladtanatademaaie $10,550,000,000 





Over Two Billion Dollars for 
Road and Street Work in 1930 


In a recent conference with President Hoover, he was 
informed that road and street construction in 1930 
will reach $2,200,000,000, nearly half of this total being 
street construction. It was estimated that 1930 high- 
way construction will exceed that of 1929 by 10 per 
cent. 


For many years reliable statistics have been published 
as to annual expenditures on country roads, but only 
recently have efforts been made to gather comprehen- 
sive data on street work. It is very desirable that this 
street information be made fully as complete as that 
relating to roads. Familiar as we are with street con- 
struction activities, we admit being surprised when 
recently we read that during the past 18 years the city 
of Los Angeles had spent nearly $97,000,000 on street 
paving. This involved the paving of 1629 miles of 
streets. 

In this connection it may be of interest to give the 


annual expenditures for street work, bridges, pedes- 
trian tunnels, sewers and storm drains by fiscal years: 





DD ot a winave@ednded bunds suewesaewe $ 892,627 
DE? citedunedeecda s¥eded¥eeseaudeuns 896,769 
DE ntldtuss éheneseasneeenbeuceebene 2,546,442 
DE, cin nkeendeca Wek oa eeWEEee Ohuees 3,291,714 
DEE i4.0:064686094066000KKeRb RD OR aRMES 4,533,074 
EE 6.4.5:¢25 0b tbe dee edhe mad ns ae eee ee 8,083,922 
DT. cc -eunerbiedbaesesesbeneamenetes 12,762,002 
DE  c¢cicnnoeesevidetesstoanpens ees 19,006,029 
Dl ccevesedhersdecessnehnsideacsasded 22,782,710 
DE « vieuscsekdscoedend naabeeebeecent 27,537,920 
SED -6.0:000050066460kskNecbsoeaunees 04 20,191,531 

0 rer re $122,524,740 


Note that during the last 4 years $89,514,192 were 
spent for public works and that this was exclusive of 
buildings, water works, light and power plants, etc. 
Hence this city has recently been investing about $20 
per capita annually in sewers and storm drains. During 
the past 18 years nearly 70 per cent went for street 
work and 30 per cent for sewers and drains. If this 
ratio existed during the last 4 years, nearly $12 per 
capita was invested in street improvement. Since about 
70 per cent of our people live in incorporated towns 
and cities, there are about 84,000,000 urban residents, 
and if they average $12 per capita invested annually 
in street improvement, the total exceeds a billion 
dollars, which checks closely with the estimate of annual 
street construction costs for 1930 submitted to Presi- 


dent Hoover. 
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Nation’s Purchasing Power Not 
Affected by Stock Deflation 


In not a few recent articles it has been said that, 
aside from some reduction in the buying power of the 
“fleeced lambs,” no industrial injury has occurred as 
a result of the drastic deflation of stock prices. <A 
little thought shows that not even this reduction in 
buying can affect the total buying power of the nation. 


To begin with the earnings of the stocks remain un- 
altered by their reduced market prices, and it is only 
their earnings that furnish buying power. The divi- 
dends may go to other owners, but this is merely a 
transfer of buying power. The annual surpluses re- 
main with the companies, so the buying power that 
those surpluses represent does not change hands. 


As to “paper profits” resulting from a rise in stock 
prices, they are not buying power until the stocks are 
sold and the profits are actually made available; but 
when that occurs, and money is transferred, by as 
much as the seller gains in cash with which to buy 
goods the seller loses in cash. So, in the final analysis, 
the total buying power of a nation is unaltered by any 
change in the prices of stocks, so long as no interna- 
tional trading is involved. International trading in 
stocks is trivial in comparison with national trading, 
so this factor need not be considered. 


The well known and oft-repeated truth is that the 
vast majority of Wall St. transactions that involve 
stocks are gambling transactions. It is pure sophistry 
to argue that many of the stock buyers and sellers are 
investors, for active stocks are turned over so frequently 
that the nature of the transaction is clearly apparent. 
Most of us have a gambling instinct, so when public 
gambling on horse races and the like is barred by law, 
many of us turn to a sort of gambling that is not thus 
prohibited, and we call it speculating. We are far 
from implying that laws should be drawn to prohibit 
or even to curtail buying on margin. On the contrary, 
let freedom be unconfined, except, perhaps, that phase 
of it that enables pools to rig the market. Sooner or 
later men will learn that intrinsic values are not in the 
habit either of skyrocketing upward or of falling like 
the stick; and it is better that they learn to beware 
of such stock markets as we have witnessed in recent 
years than that they be forbidden to speculate. 


In this connection it may be well to point out why 
many stocks had such a spectacular rise for several 
years following the close of the world war. Take, for 
example, public utility stocks. The editor, as a con- 
sulting engineer on public utility appraisals and rate 
cases, was employed by many public utility companies 
for several years following the war; and testified before 
commissions and courts as to the rise in wages, ma- 
terials, taxes that made higher rates of charge neces- 
sary. Also it was shown that the values of utility plants 
had risen as a result of the rise in wages and in prices 
of machinery and materials; and fair percentages of 
profit on these higher values were likewise necessary 
under our constitution. As a result of such hearings, 
of which the ones in which the editor was engaged, 
were merely typical of hundreds, the rates of street 
ear fares rose from 5 cents to an average of about 7 
cents, and other similar, although usually smaller, in- 
creases were secured by utility companies in other 
fields. Prior to these increases in rates, utility com- 


mon stocks had declined in price because of inadequate 
earnings. As increased rates went into effect, such 
stocks began to rise, and in many instances they in- 
creased several fold in price. Seeing such increases 
in stock values, accompanied by earnings that fully 
justified the increases, the public eventually came to 
think that there was no end to the gifts of the Santa 
Claus they called our American prosperity. So they 
began discounting anticipated increases in earnings of 
utilities and railways that were destined not to occur. 


In the industrial field a general rise in earnings was 
also largely due to rise in prices of products, resulting 
from the inflation in currency that the war had caused. 
Here the effect was more spectacular than in the utility 
and railway fields, because it was more sudden. It was 
sudden because commissions and courts did not delay 
the rise in rates of charge. Competition usually could 
not check the rise, for a competitor had to buy lands 
and plant at prices that had advanced, and was thus 
forced to charge higher prices for his products, except 
in those rare instances where a complete offset to such 
increased costs could be secured through increased effi- 
ciency of machinery. Let the value of an industrial 
plant and lands double as a result of currency inflation, 
let that plant be mortgaged for half its original value, 
and let common stock at par equal the value of the other 
half. Then what happens is this: A plant capitalized 
at $1,000,000 (half bonds and half common stock) be- 
comes worth $2,000,000, on which the bond holders 
have a lien of $500,000, leaving an equity of $1,500,000 
that belongs to the holders of $500,000 par value of com- 
mon stock, which now becomes worth $1,500,000, or 
triple par. As such a stock works up to such a triple 
value, speculators become inflamed by the sight of 
rising values.. Many who buy secure enormous profits 
during the rise, and become imbued with the idea that 
they are Napoleons of finance. Not understanding the 
underlying cause of the rise, they attribute it entirely 
to American prosperity. They read that never before 
has our nation increased per capita productivity so 
rapidly (which is true, but not the cause of rising 
prices). They see no reason why this productivity 
should not continue to mount, so they infer that stock 
prices will continue to mount, and err because their 
premise is wrong. Increasing per capita productivity 
does not increase prices; it decreases them. The indus- 
trial companies who are able to show rising net earn- 
ings per dollar of invested capital are only those that 
excel the others in efficiency. These, however, are in 
the minority, but they are a spectacular minority; and 
the continued rise of the value of those stocks adds 
fuel to the speculative furnace—until, at last, the boiler 
explodes. 


Almost any stock purchased seven or eight years ago, 
following the post-war panic, was a bargain. Such 
purchasers came to believe that they had shown won- 
derful business acumen, when, if the truth were known, 
very few of them had correctly analyzed the problem, 
if we may judge from the writings of financial advisers 
during the last eight years. Babson, just before the 
recent crash, issued a warning to sell, but it is apt to 
be forgotten that he issued a similar one in 1921 at 
the very time that he should have been advising the 
purchase of stocks. And up to the very moment of the 
recent debacle, the great majority of the professional 
prophets in the realm of speculation were as optimistic 
as such prophets usually are. 
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During the editor’s investigation of public utility 
rates, he analyzed the rates of return on the market 
values of all classes of American securities for many 
years back. Some of the conclusions thus derived were 
published in “Engineering and Contracting” and “The 
Analyst.” The relation between the risk factor and 
the earnings of bonds and stocks was deduced; and the 
average “market price of money” was derived. Just 
before the recent bursting of the stock bubble of 1929, 
many stocks were selling at more than double the price 
warranted by the risk factor and the earnings. It was 
evident from such facts that “frenzied finance” was 
due for a fall. Many a banker had come to that con- 
clusion. Our Federal Reserve System had issued re- 
peated warnings. But it is the characteristic of nearly 
every one of us to be oblivious to such warnings, espe- 
cially when we have ignored them and profited by ignor- 
ing them for a year or more. More than two years 
ago the warnings began to come from conservative 
bankers, but investors listened to market tipsters in- 
stead, and the headache of the day after is now theirs. 
We are deeply sorry for them. We have ourselves ex- 
perienced, many years ago, their every feeling. Out of 
that bitter experience came the resolution never to buy 
stocks on tips, but to study methods of correctly ap- 
praising the intrinsic values of securities. You will be 
told that no values are intrinsic. This is quibbling over 
a definition. Certainly there are stock prices that ex- 
ceed the present worth of prospective earnings, just 
as there are others that are below that worth. The 
successful investor, as distinguished from the specu- 
lator, first learns to appraise intrinsic values, and then 
backs his own judgment and not that of some tipster 
who sells or gives him advice but risks no money of his 
own. 





The Distinction Between 


“experience” and EXPERIENCE 


A sparrow roosting on a telegraph wire is not more 
oblivious to the passing messages than is every human 
being to most of Nature’s code. The analogy is less 
far fetched than it may seem, for Nature does not 
speak in plain language but in codes that must be de- 
ciphered. Only in recent centuries have men realized 
that she is speaking at all, and comparatively few men 
realize that fact even now. Were it otherwise, there 
would be a hundred trying to decipher her messages 
where now there is one. 


Although Nature has many codes, fortunately there 
is a fundamental kinship among them, so that when one 
is deciphered it makes easier the deciphering of others. 
This explains, a measure, the geometric ratio at which 
scientific knowledge is increasing. In spite of this 
rapid increase of understanding of natural laws during 
the past generation, the next generation will regard 
our recent progress as very slow, and their progress 
in turn will be similarly regarded by their children. It 
is well to emphasize this geometric ratio of scientific 
progress for two reasons: first, because it should re- 
duce our conceit; and, second, because it should en- 
courage a much greater percentage of our young men 
to become researchers. 


It is a mistake to suppose that very many of our pure 
The vast majority of them 


scientists are researchers. 
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are engaged in routine work, such as teaching. Even 
those who engage in research work usually can devote 
but a fraction of their time to it. Nothing is more 
clear than that if an hour a day spent in research re- 
sults in valuable discoveries, eight hours so spent will 
result in many more discoveries. 


In this connection it may be well to add that length 
of experience should never be measured by the total 
number of years of desultory study of a general sub- 
ject, but by the number of hours spent in study of some 
particular subject. We say study, for nearly all of value 
that experience yields is the result of study. Merely 
plowing, sowing and harvesting of wheat would never 
have enabled Burbank to develop a superior sort of 
wheat. Many a farmer can qualify as having had more 
“experience” with wheat than Burbank ever had. But 
Burbank devoted several hours daily for several years 
to the intensive study of wheat, and learned more about 
wheat than all our farmers ever knew. As part of 
that study he experimented with wheat secured from 
every corner of the earth. As he was at the same 
time making similar studies of other plants, it is not 
unlikely that the sum total of the hours devoted ex- 
clusively to his study of wheat was not more than 3,000, 
or the equivalent of 300 days of 10 hours each. So 
we can well imagine the smile of superiority with which 
the average wheat farmer might have compared his 
own 20 years of “experience” with Burbank’s one year 
of EXPERIENCE, not realizing that the one is about 
of the same order of “experience” as a mule gets in 
pulling a plow, whereas the other is of an order that 
has made man “the lord of creation.” 


Here and there, for perhaps five million years, an oc- 
casional man has studied—intensively studied—some 
phenomenon or some device by which natural forces 
could be made to serve men. Thus the roller and later 
the wheel and axle were invented. Still later the pneu- 
matic tire and the ball bearing, to mention only the 
evolution of the wheel. Thus the stars were seen ap- 
parently to revolve about the earth; and amid the 
myriad that seemed fixed in a heavenly sphere, a very 
few were seen to wander—the planets. A study of 
these wanderings at last suggested that the earth also 
was a wanderer, circling around the sun. More study 
showed to Kepler that these wanders move in elliptical 
paths. Still more study showed to Newton the nature 
of the forces that caused these paths to be elliptical, 
and thence came the first mathematical law that applied 
to every sort of matter in every part of the universe. 
A few men then definitely decided that although 
Nature’s codes are often difficult to decipher, it had 
been proved that they are decipherable by persistent 
study. Experience for them had ceased to be merely 
passive observation or desultory study, and had become 
directed observation and persisting study. 


When an engineer says, “I have had 20 years’ ex- 
perience,” he may really mean much or little, for he may 
mean “experience” or EXPERFIENCE. He may have 
accepted facts as they came accidently to to his atten- 
tion, or he may have been a purposeful searcher for 
information—a real student of the forces of nature 
that he seeks to employ in the economic service of his 
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Streets repaired at over-night speed 
with the aid of Hercules Power 


Today, the job of tearing up city streets to make repairs is quickly and 
easily accomplished with Hercules-Powered equipment. Detour signs put 
ection, oft abi a Oe up one day are, figuratively, taken down the next, so speedily do modern 
1930 A. R. B. A. ROAD SHOW demolition tools work — and mixers and pavers operate. 
Atlantic City, January 13-18 






On many types of highway building machinery and road 
maintenance equipment — shovels and cranes, mixers 
and pavers, rollers and scrapers, pumps and compressors 
— Hercules Engines are standard. And the choice of 
Hercules Power by the manufacturers is endorsed every- 
where by the users. 


HERCULES MOTORS CORPORATION 


Canton, Ohio, U. S. A. 
West Coast Branch: Los Angeles, Cal. Mid-Continent Branch: Tulsa, Okla. 





HERCULES ENGINES 














A PLANT-CHOATE, referring to Hyatt pro- 

“tection as applied to their new ““Road-Layer”’ 
wagon, say: “We completed our design and started 
using Hyatt Roller Bearings on this wagon, and to 
be real honest with you, we have had nothing but 
the most pleasing results. We find that the design 
of this bearing lends itself very well for the counter- 
action of side-draft by using thrust washers and a 
tapered axle, and we doubt very much if other 
types of bearings work anywhere nearly as well. 
The wagons we believe move much easier, and we 
are sure that the life of the bearing will be much 















La Plant-Choate 
“Road-Layer’ 
HYATT Protected 

















This is typically the sentiment expressed by so many 
other builders of Hyattized equipment, and borne 
out by the unfaltering performance of Hyattized 
units in service. 


Unwavering satisfaction in a variety of applica- 
. in pavers, mixers, excavators, shovels, 
locomotives, crushers, tractors, graders, sweepers, 
cars, pumps, scrapers and road rollers... has earned 
for Hyatt a record of bearing performance that is 
unparalleled in this industry. 









HYATT ROLLER BEARING COMPANY 





7 aN T T 


CLINGS 






























MAROE 
THRUS 


GREASE PLUG 






















on 
RESERVOIR 
HEAVY DUTY | 
HVATT BEARINGS \_ 
WITH INNER AND 
LOUTER RACE 














Executives, whose duty it is to 
conserve profits, will recognize 
the wisdom of specifying Hyatt 
Roller Bearings. 
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In addition to the advertising messages to be found in this issue of Roads 
logs of those marked * as well as other specifications and construction data will be found in the Road and Street Catalog and Data Book, 


the 384 page annual reference guide for the highway industries, published by the Gillette Publishing Co. 
TESTING BALANCING 


MACHINES OLSE MACHINES 


Concrete, Sewer Pipe, Rein- Eliminate Vibration—Dynamically balance all rotating parts on 
OLSEN Balancing Machines. 


TINIUS OLSEN TESTING MACHINE COMPANY 
504 North 12th St., Philadelphia, Pa., U. S. A. 


































Testing Machines for Cement, 
forcing Bars and Road Materials, 
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Wanted— 


more 


Road Builders 
with 


VISION! 


One of the greatest authorities in 
this country on highway engineer- 
ing says: 








“And I would put expansion 
joints every 35 feet, with some 
kind of expansion joint filler that 
would really take care of tempera- 
ture and moisture variations.” 


Failures are built into roads and 
streets when no provision is made 
for “really taking care of tempera- 
ture and moisture variations.” 


And, without intent, the quota- 
tion describes to the letter the per- 
formance of Servicised Expansion 
Joint. 








SERVICISED APPROVED PRODUCTS 


Expansion Jointe 
for Roads, Streets, Side- 
walks, Buildings 


Fibrated Asphalt Plank 
for Bridges, Runways, 
Platforms 


Highway Crossing 

Rail Filler and Track In- 
tion 

Sewer Pipe Jointing 

Industrial Flooring 

Waterproofing 





Other Fibrated Bituminous Construction Materials 






<.° Factory 
ef 6051 W. 65th St. 
CHICAGO, ILLINOIS 






































What Are Servicised Expansion Joints ? 


They are premoulded safety strips for the protection of concrete slabs. 
Selected types of fiber are uniformly combined with specially refined 
asphalts under heat and pressure, and shaped ready for the job. 


In the Servicised Joint the protecting and everlasting asphalt is not a 
temporary cap, it saturates and permeates the entire joint structure. 


The fibers are for added elasticity and for reinforcement. They hold 
the asphalt to its job of waterproofing and filling the space. 


It is just as important to reinforce the asphalt filler with elastic re- 
expanding fibrous material as it is to add steel to concrete. 


The user finds the Servicised Joint as easily handled as a board. 
Nothing could be simpler to install. It does not corrode, rust nor de- 
teriorate in stock or on the job. 


Join the growing company of road builders with vision using Servicised 
materials to save the roads, and save money for more roads. 


Begin now by getting Catalog 11 and estimates for that job in hand. 
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He ATRUCK GOES DEAD. . 
OR THE MIXER ENGINE STOPS 


they know its not the magneto 





N unusually interesting letter has been received from 
Mr. P. N. Soyder, General Manager of the Calumet 
Coal Co., Chicago. “Besides the 30 trucks that we oper- 
ate,” he writes, “there are many more units in automobiles 
and conveying machinery that are equipped with Robert 
Bosch Super-Energy Magnetos. This is in accordance with 
our specifications and is not accidental. Our master me- 
chanic believes that no other magneto will serve us.as well.” 


Nor is it accidental that the Super-Energy Magneto gives 
such dependable service. Trouble sources have been elimi- 
nated. For instance, expose it to dust or dirt or water (as 
you do on road building equipment) and it sparks merrily 
on, because it is dustproof and waterproof. Demand from 
it extra power—and it responds with the Super-Energy for 
which it is named. 


So dependable is the Super-Energy Magneto that if a 
truck goes dead, or the mixer engine stops, or any similar 
trouble develops, users simply eliminate the magneto at 
once as a trouble source. Since the road building season 
is so short, such confidence in your magneto must cer- 
tainly prove profitable. 


Chosen by many of the foremost engine builders, the 
Super-Energy Magneto is especially serviceable on excava- 
tors, concrete mixers, pavement breakers, pile drivers, 
road rollers, etc. 


Get the complete facts about the Super-Energy Magneto. 
Write for free copy of “Lift the Hood,” which describes in 
words and pictures the requirements of a modern magneto. 


ROBERT BOSCH MAGNETO CO., Inc. 
3605E Queens Boulevard, Long Island City, N. Y. 


All Robert Bosch Magnetos bear the full name “Robert 
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On Rubber Ro ads~ Ohio, Rubber. 


Felt Sides 
Resilient and plastic Fibrated Asphalt fillers for expansion joints, pre- 
moulded to shape, have proven their protective worth in concrete construc- 
tion. They are practical, economical and easy to use. 


The Ohio Center Core Joint shown at the left, is the finest example of 
this development. An elastic core reinforces, and fibrated asphalt sides 
stick to the concrete and waterproof the crevice. 

Now here is rubber! Rubber expansion joints pre- 
moulded to shape! Super-elastic, everlastingly re- 
bounding and reacting, proof against wear, tear, 
temperature and compres- 
sion! 


Layers 
of Rubber 


between the slabs of roads and streets, 
or in the floors, walls and roofs of con- 
crete buildings. Proofing them against the 
devastating cracks and “busts” due to sudden 


changes in temperature and moisture. 
Ohio Center Core é : . 
Fibrated Asphalt Contractors can turn with confidence to Ohio Rubber Joint for 


ae ore the ultimate in protection against expansion stresses. It is non- 
flowing, non-oozing. With perfect safety it can be 
built into concrete structures—buildings, roads or 
streets. A boon to builders of asphalt streets with 
concrete bases. A superb material for cushioning 
floors and roofs of buildings. 


Get the news. The details on all three types of 
Ohio Expansion Joints are yours, by asking. 


Contractors and dealers interested in building and 
structural materials will find opportunity for profit by 
writing for territorial privileges on these and other Ohio 


Ohio Approved Products ” raat Ohio Rubber 


“neers. Ohio Fibrated Asphalt = “##%2" 
Paving Block 10 Ipra e p a Plain Sides 
Flooring Tile 
Fibrated Asphalt Expansion Joint d R bb ¢; 
wee ae é an u er Oo. Western Office: 
aterproofing Protection Course ° 304 S. Dearborn St. 
Extruded Products Sandusky, Ohio Chicago, Ill. 
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A Nation-wide Service 
 ftoaid Culvert 











Co., 
2 oe in selecting culverts 
r e and drains—No. 6* 
ay City, 
“ Installation 
Marion, 
2% 
ng Park 
a00 Complete technical data and ample 
— culvert stocks at your command 
0. wherever you may be! This has 
a been Armco policy for years. 
2. i” From the earliest days of this industry, it has been the 
y. Co. purpose of the Armco culvert manufacturers to give 
.. Wi culvert buyers the most authentic information obtain- 
able regarding culvert and drainage problems. Nor 
burgh. has the value of quick delivery of needed drainage 





products been overlooked, as is indicated by the more - 
than 40 plants conveniently located throughout the 
United States and Canada. 

Today Armco culverts are represented by experi- 
enced men everywhere. Stocks are so placed that you 
are assured of prompt shipment no matter where you 
may be. Such service could be developed only on the 
foundation of public satisfaction with the product and 
its performance. 

Whether your use of corrugated iron pipe is common 
or unusual, Armco representatives stand ready to work 
with you—to supply you with a wealth of data regard- 
ing jobs similar to yours—to analyze the situation you 
have in hand—to assure you a solution exactly suited 
to your needs. 

Write—give yourself the benefit of complete data on 
every phase of your problem, and of the assistance of 
experienced drainage engineers. 
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Armco culverts and drains are manufactured 
fromthe Armco Ingot Iron of The American Roll- 
ing Mill Company and always bear its brand 











*Copies of previous ARMCO CULVERT MERS. ASSOCIATION 
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Moiyb-denum 


Toncan 


lron Culverts 2 
Provide the corrosion control 
essential for low maintenance 


OW culvert maintenance requires that ability to outlast other metals in culvert 
culverts be structurally safe, and that _ service. Toncan is a highly refined iron— 
the culvert material resist the costly attacks with the corrosion-promoting impurities 
of corrosion in service. removed —alloyed with copper and mo- 
lybdenum, forming an iron-alloy of greater 
The strength and safety of culverts can be corrosion resistance than is possessed by 
quickly determined — but their ability to any other culvert metal. 
withstand 
corrosion Thus Toncan Culverts give iong, trouble- 
lies hidden _ free service regardless of soil, atmospheric 
in the cul-_ or other corrosive conditions. Moreover, 
vert metal. they are unsurpassed for strength and 


flexibility. 































Herein lies 
the reason Toncan Iron Culverts possess every re- 
for Toncan’s quirement for culvert permanence. 












TONCAN CULVERT MANUFACTURERS’ ASSOCIATION, MASSILLON, OHIO 


The Canton Culvert & Silo Co. The Berger Manufacturing Co. Tri-State Culvert Mig. Co. Beall Pipe & Tank Corp. 









Canton, Ohio Jacksonville, Florida Memphis, Tenn. Portland, Ore. 

The Berger Mig. Co., of Mass. The Berger Manufacturing Co. Tri-State Culvert Mig. Co. Superior Culvert & Flume Mig. Co. 
Boston, Mass. Dallas, Texas Atlanta, Ga. Los Angeles, Calif. 

The Berger Manufacturing Co. The Berger Manufacturing Co. The Firman L, Carswell Mig. Co. Superior Culvert & Flume Mig. Co. 
Philadelphia, Pa. Minneapolis, Minn. Kansas City, Kan. Oakland, Calif. 

The Berger Manufacturing Co. The Berger Manufacturing Co. Wheat Culvert Co., Inc. The Thompson Mig. Co. 
Roanoke, Virginia (Export), Canton, Ohio Newport, Ky Denver, Col. 






The Pedlar People Limited, Oshawa, Ontario, Canada 
COPPER 
MO-LY8B-DEN-UM 
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You Can Have 


Muscles like these 


from changing tires 


RE you underweight, pale, anaemic? Do small 
boys make faces at you? Do dogs bark at your 
skinny form? Do girls giggle when you almost slip 
right out of your bathing suit? Well, that’s just too 


bad! 
You too can be strong... powerful! 


There’s no reason in the world why you should be so 
all-fired puny! You can have big, rippling muscles, 
bulging chest, flat feet, and wear a size 19 collar— 
by simply getting into the tire-changing business! 
Yes, you! 

All you need is lots of will power and a set of 
wobbling duals—duals that will scuff out tires fast 
enough to keep you on the jump. Almost any old 
duals will do it. Yes, my fellow countryman, they’ll 
wake up those flabby muscles of yours. They'll wake up 
your bank roll, too—give it a good brisk circulation. 


But—don’t get Budd-Michelin Duals! 


One truck driver who took our Muscle-Making course 
wrote in and said, “ Your course is a lot of tripe. I’m 
taking it, but I ain’t getting no muscle. Why I ain’t 
been off me seat to change a tire for 20,000 miles.” 

We investigated. We discovered that this dumb 
buzzard was using Budd Duals. Can you imagime 
that?—He’s so dumb he thinks a stein is something 
you get on your eye! 


Budd Duals can’t even wobble! 


The whole idea behind this course is shot if you use 
Budd Duals. Budd Duals can’t wobble. They can’t 
wobble because they’ve got that double-nut mount- 
ing. Each section of a Budd Dual is held on the hub 
by a separate set of cap-nuts. You put on the inner 
section—and that’s anchored by the set of inner cap- 
nuts. Then you put on the outer section—and that’s 





BUDD DUALS 


BUDD WHEEL COMPANY, DETROIT 
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held for a fare-thee-well by the set of outer cap-nuts. 


Neither section of a Budd Dual can wiggle a 
whisker—so how can anyone get enough good, 
healthy, muscle-building exercise from the tire chang- 
ing he’ll get with duals like that? 

So don’t use Budd Duals, and what a picture 
you'll make in a bathing suit! In fact that’s about all 
you'll have left to have your picture taken in! 
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LOOK FOR THE 
LB SIGN AT THE 
ROAD SHOW 


You'll have a real surprise at Booth 507-521. A brand new Asphalt 
Kettle that is unlike any you have ever seen—it’s a hot outfit for 
maintenance work. Remember, under the L B sign at the A.R.B.A. 
Road Show—Booth No. 507-521. 


LITTLEFORD BROS. 


454 E. Pearl Street, Cincinnati, Ohio 
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~another sreat advantage 
of Page “Hi-Way Guard 


Night driving calls for added vigilance —in fair weather 
as well as in rainy weather. The mesh of Page “Hi-Way” 
Guard presents a two foot high band of white . . . pointing 
the way around curves...a clearly visible warning at 
every danger-spot. 


Skidding or colliding cars are kept safely on the road. 
With Page “Hi-Way” Guard the stretch of the fabric 
absorbs the energy of impact. There is no sudden shock. 


There is less rebound. 


Page “Hi-Way” Guard is economical—easy to install and 
quickly repaired. Write for complete information, 


prices, etc. 


Everyoneworking for highway 
safety should read this pamphlet. 
Complete information regarding 
manufacture, exhaustive tests, 
installation, repair, andsuggested 
specifications are given. We will be 
glad to send you a copy. 


PAGE STEEL and WIRE COMPANY 
General Sales Office 
New York Central Bidg., 230 Park Ave., New York, N. Y. 


District Sales Offices: Chicago, New 
York, Pittsburgh, San Francisco. 
An Associate Company of the 
American Chain Company, Inc. 


PAGE HI-WAY GUARD 


TRADE MARK REC.U.S. PAT. OFF, 


The Gfeline of the Highway 
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m... Co., H. W., Mattoon, DL 
rifiers 
“Burato-8o emanate Roller Co., Spring- 
Tea Ay, r¥ Cuteees. 
Killefer Mfg. Co., 
Western Wheeled 


Stee! Tubular 
‘olding Co., New York City. 


ing, All Types 
lew York City. 


i Bon Calif. 
Scraper Co., Aurora, 


Searifers ane Road Graders 
‘ . Indianapolis, Ind. 
Boad Mchy. Co., Chi- 


ddell Co., 
. Milwaukee, Wis. 
Wheeled Scraper Co., Aurora, 


Western 
DL 


congas & Colleges 
See Directory of of Engineers.) 


pers, Drag 
. yy Adams Co., Indianapolis, Ind. 
Road Machinery 


J Chicago, Ill. 
“eas Wheeled Scraper Co., Aurora, 


Scrapers, 
Stern’ Brothers. » Ee. 488 S. Clin- 


Chicago, TIL 
Geucrmen’ Brothers, Inc., re ‘gs. 
ton . mL 


— 
Scrapers, 
J. D. f+ ~—y Co., Indianapo’ 
Baker Manufacturing C Co., bee Stanford 
Avre., 
Klauer Mfg. Co., Dubeaue, Ia. 
Western Wheeled Scraper Co., Aurora, 
Sorapese, Four-Wheel, Self-Loading 
Adams Co., Indiana Ind. 
Baber Manofacturing Co., 506 Stanford 
Ave., Springfield, DL. 


Scrapers, Mormon 
J. D. Adams Co., Indianapolis, Ind. 
Serapers, Power Plow 
Garst Mfe. €o.. Chicago, Til. 
Plows, Ete, 
J. D. Adams Co., —o Ind. 
Co., Streator, Til. 

















Serapers, Wheoi 
3. D. Adams Co., Indianapolis, Ind. 
Austin wy Road Machinery Co., 
Galion Iron Works, Galion, O. 
es ae ied Scraper Co., Aurora, 
Sereening Plants, Sand and Gravel 
Good Roads Machinery Co., Inc., Ken- 
Works, 82 Capitol 


ukee, Wis. 
Wheeled Scraper Co., Aurora, 


Sereens, Conloal Revolvi 
AllisChaimers Mfg, Co. Milwaukee, 


Soreens, Gravel Washing 

Good Rosds Machinery Co., Inc., Ken- 
nett Square, Pa. 

Smith Engineering Works, 82 Capitol 
Drive, Milwaukee, Wis. 


a Works, 823 Capitol 

Iwaukee, Wis. 
Road Machinery Co., King- 
Sereons, Sand, Gravel and Coal 
Austin Western Road Co., 

nL 

Screens, Shaker 
Good Roads Machinery Co., Inc., Ken- 


- Geo., New , 3 
ee th 
300 


vel Equipment-Mfg. Co., 
Minn. 
Works, 82 Capitol 
waukee, Wis. 
- Wheeled Scraper Co., Aurora, 
Wickwire Spencer Steel Co., New York. 


Scree Stone 
Smith Engineering Works, 82 Capitol 


Drive. 
Universal Crusher Co., Cedar Rapids, 


Sereens, Testi 
Tinius Ones” Machine Co., 604 
N. 12th St., Philadelphia, Pa. 


Soree Water Intake 
Link’ Belt Co.. 2045 W. Hunting Park 
Philadelphia, Pai 800 «|W. 


Second-Hand Equipment 
(See Clearing Section.) 


Sewa bam A 
Link 25 We woe Sk 


=" ‘Philadelphia, Pa.; 

Pershing Rd., Chicago, iin, * 
Pacific Flush-Tank Co., 4241 

wood Ave., Chicago, Till. Also 
Place, New York, N. Y. 


The Les f Pumping Machy. Co., 


w. 


Ravens- 
9 Park 


Sewer and Basin + gy 
Coleman, Allan J., Chicago, DL 
om ‘ss Machines 
Stewart, 13 il George St., Bos 


a Bay nde 
“Pacino "y Tank Co., 4241 Ravens- 
> i “Chicago, Til. Also 9 Park 

Place, New York N. Y. 
Meter Repair Co., Beading, 


Sewer Joints 
53 s«W.~ es SS. 


Sewer Lini Waterproof 
Bervicised " Premoulded Products, Inc., 
63 W. Jackson Bivd., Chicago, TL 
Sewer Pipe Testing Machines 
Tinius Olsen Testing Machine Co., 504 
N. 12th St., Philadelphia, Pa. 
Sewer Rods Fiat Wire 
Coleman, Allan, tin ae 
“7 Stewart, 131 George a st.. Bos- 


aft 
"iris Manganese Bronse Co., Pile 
delphia, Pa. 














Sheets, Biue Annealed Steel 
Wood Steel Co., Alan, Conshohocken. 
Pa. 


Cheste., Copper Bearin 


Co., Alan, Conshohocken, 


we — gy ie OO 
Wood Steel Co., Alan, Conshohocken, 


cam Rooft and Cas 
Ryerson & ‘Bon, Joseph T., Chicago, Ii. 
ona, Png! 4. 0. 


enmee pm 
way Shoulder Co., Effingham. 


Shoveis, pire. fo. Mllve 
Bucyrus- Erie. 
Thew Shovel Co. 
Shovels, Creeper 


Bucyrus-Erie, So. Milwaukee, Wis. 
—— eger Corporation, Milwaukee 


Milwaukee, Wis. 
Lorain, O. 
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YOU ARE A BUILDER 
OF ROADS 


—if you are responsible for the construction and maintenance of 

roads in your district, you should know about “COLAS.” 

“COLAS” is the modern solution of municipal, suburban and 

«CO LAS» county road problems, affecting both main highways and secondary 
a roads. By its use, macadam and gravel roads can be quickly and 

An emulsion of pure, economically treated to provide a smooth, hard, waterproof surface. 


unfluxed, straight-run 
asphaltic bitumen. 


COLAS BUILDS DURABLE LOW-COST ROADS 











Applying COLAS by means of a pressure tank. A completed Colas road—non-skid, weather-proof 
Because it is applied cold Colas may be used at any and durable under heavy traffic. 


temperature above freezing. Photo taken one year after completion of road. 


FLINTKOTE ROADS INC. 


(COLAS LICENSEES) 


PERSHING SQUARE BUILDING, NEW YORK PARK SQUARE BUILDING, BCSTON 





ASSOCIATED COMPANIES THROUGHOUT THE WORLD 











Please mention Roaps aNp Stresrs—it helps. 














Sidewalk Material 
Servi Products, 
63 W. Jackson Bilvd., Chicago, Tl. 


Tote Bees Gear & Mach. Co., Chi- 
cago, Tl. 


Billoate, Seda 
Philadelphia 


Sleeves, Tapping (Valve) 


Darling Valve & Mfg. Co., Williame- 
port, Pa. 


Bronze Co., 


W., Mattoon, Ill. 
U.. 8. Cast Iron Pipe & Fdry. Co., 
Burlington, N. J. 
Smoke Stacks 
Connery & Oo., Inc., 3996 N. Second 
St.. Philadelphia, Pa, 
. Littleford = 454 
° B. Pearl &t., 
Cincinnati, 0, 
Snow Fence 
Northfield [ron Co., 
Minneapolis, Minn. 
Snow Loaders 
Barber-Greene Ag Aurora, Tl. 
Haiss Mfg. Co.  ten., ow New York City. 


Snow Plows 
7. D. Adams Co., Indianapolis, Ind. 
Austin oe Road Machy. Co., Chi- 


Good Roads Machy. Co., Inc., Kennett 


- 
Klauer Co., Dubuque, Ia. 
Maine Steel Products Co., So. 
land, Me. 
Snow Removal Machinery 
Barber-Greene Co., Aurora, IIL 
Bound Absorbing Materials 
Servicised 


. Ine., 
53 W. Jackson Blvd., Chicago, IIL 


Spadores 
Sullivan Machinery oon hid Wrisies 
Bidg., Chicago, Il. — 
Spark Plage — © 
Bosch ° i 
Cy. x. ome Gane 
Spikes, Spiriie and Spilee Bars 
Sweet's Steel Co., Williamsport, 
Spirals 
Ryerson & Son., Inc., Jos. T., Chicago. 
Spoon, Sewers and Basia 
Coleman, Allan, Chicago, Il. 


494 Nico 8t.. 


Port- 


Spreaders, Galiast 
Bucyrus-Erie, So. Milwaukee, Wis. 


“nah By Machines ¥ om 
N. 18th &t., = 


Sprinkiors and Sweepers, Street 
Austin Western Rd. oa Co., Chi- 


8 tL 
Good Machinery Co., Inc., - 
Geo Ws Hislee hats. Co., Ine, po 
York, N. Y. 
Cprewel Road Machy. Co., Kingston, 
Squibs, Electrie 
BR L. DuPont de Nemours & Co., Wil- 
Stairs, Steel 





WHERE 


TO BUY 


When writing to our advertisers, please mention this magazine 


603 Farmers Bank 


Carnegie Steel Co., Pittsburgh, Pa. 
Inland Steel Co., 38 8. Dearborn 8t., 


Chicago. 
Ryerson & Joseph T.. Chicago. 
bes x Steel Co., Alan, Conshohocken, 
| Flooring 
Steal Co., Alan, Conshohocken, 
Stee! Plate 


l. Soectal Deep Drawin 
Co., Alan, 


By oy 
Steel Co., Alan, Conshohocken. 


ohocken, 


Steel. Structural 
Blaw-Knor (o.. 6083 Farmers Bank 
Bildg., Pt Pa. 
Carnegie Steel Co.. Pittehoreh. Pa. 
Finghes-Keenan Co.. Mansfield. 0. 
ee S Steel Co.. 38 S&. Dearborn 8&t.. 


Pirate a, ie Bteel Co.. 


Steet Testing Machines 
Tintus Olsen Treating Machine Co., 594 
N. 12th &St.. Philadelphia, Pa. 


Stee! Trafle Treads 
> Pressed Steel Co., Philadel- 
a. 

Carnegie Steel Co., Pittsburgh. Ps. 
Word Steel Co., Alan, Conshohocken. 
Pa. aan 

Steps. Steel 
Wood Steel Co., Alan, Conshohocken, 


Pa. 
Sterilizing Svstems 
Byrereon Filter Co., 
Mhicago. TIL. 
Sterilizer, Water 
Wallace & Tiernan, Newark. N. J. 
Stirrups. Continvows Reinforcing Units 
Rytrson & Son, Jos. T.. Chicago. 


Stonvers. Plee 
Safety Gas Main 
Atlantic Ave., Rrookiva, N. & 


Stonvers, ete Mains. Ete. 
— o Main Stopper Co.. New 


647 N. Green &., 


Steos. Curb. Gooseneck 
Mueller Co., Decatur, Tl. 


(Gey. Special and Vynoumtecion? 


Amer. Steel & Wire Co., Chicago. 
John A. ‘s Sons Co., "rren- 


Strainers 
Fulton Tron Works Co., St. Louis, Mo. 
Strainers, Well 
rat yne & Bowler Co.. Memphis. 
Thorpe. 1983 [lincls Ave., hast Bt Bt. 


aura td 
Entvre & (o., Tac., B. D., 68 Jefferson 
Street Licht Standards 
Novo Engine Co., 
Tansing. Mich. 
Street Sprinklers 
BEntyre & Co., Ina, EB. D., 63 Jefferson 
&t.. Oregon, Til. 


Street Sweeping ey 


Huntavitie Fiber 
Me, Als. 


238 Porter &t., 


Veneer Whks., 


Strip. Road 

Inland Steel Co., 88 8S. Dearborn &., 
Chicage. 

= Ryerson & Son, Inc., Chicago, 


Super Cement 

Marquette Cement Mig. Co., 

T., Memphis, Tenn. 

Suberade vunee i ~ 
es 


esther Mite Fond du 


Chicago, 





cent 2 tase m. 





Supplies, Heating, Steam and Gas. 
ames B. Clow & Sons, 201-299 N. 
Talman Ave., Chicago, Ill. 


1 Hydrautle 
bar as W., Mattoon, Ill. 
Surfaser, Hi 
Concrete Gorreting Machy. Co., Cin- 
peenyseeonicher Oo., New York, N. ¥. 


Curvering tow instru 


Warren- Enicht Mig puiledehie. Pa. 


Austin , ane Rd. Machy. Co., Chi- 


Good’ toads Roads Machinery Co., Inc., Ken- 

nett Square, Pa. 
Universal Road Machinery Co., Kings- 
ton, N. Y. 


Swimmin oY = “. 
Bachara: 
City, 

Swimming Pas Waterproofing 
Servicised Premoulded Products, Inc., 
53 W. Jackson Blvd., Chicago, Ill. 


Swimming Pools & Equipment 
Everson Filter Co., 647 No. Green 8t., 
Chicago. tm. 


Switches, Portable 
Sweet’s Steel Co., Williamsport, Pa. 
Tampers, Trench 
co rem BA Ge. 
Independent "Pneumatic Toot C2. 600 


Jackson 
Schramm, Inc., West Chester, Pa. 


k 
Tan re. a Gone ne >. 3 


Kansas 


Tasks 
R. D. Cote By. Oy Newnan, Ga. 
Honhorst Ciacinnati. 0. 
., 4241 Ravemes- 
Chicago, Til. Also 9 Park 





Tanks, Air Com: 
Tool Co., New York. 
R. D. Cole Mfg. Co., Newman, Ga. 
vam, Elevated Steel, Water 
. D. Cole Mfg. Co., Newnan. Ga. 
Pittsburgh: -Des Moines Steel Co., Pitts- 


Tanks, oil 
Mohawk Aspha 
. N.Y. 
Tanks, Sand Settling 
Smith Engineering Works, 
Drive. Milwaukee, Wis. 


Tanks, Septic 
Moh: — Lae Heater Co., Schenec- 


Heater Co., Scheneo- 


82 Capitol 


BR. D., 68 Jeffer- 


W., Mattoon, Til. 
. Co., Newnan, Ga. 
rgh-Des Moines Steel Co., Pitts- 


American Tar Products Gorp., Pitts- 
burgh, Pa. 
Barrett Co., New York, N. Y. 
Tarvia 


Testing tee 
Tinius Olsen Testing iti OC Co., 604 
N. 12th &t., Philadelphia, 
bey — | uipmeat 
ott Burner "Co. Co., Inc., West New 


Ea beat a 








Ties, Steel 
Sweet’s Steel @o., Williamsport, Pa. 


, , —™ 


Wm. Dee Clay ‘Mig. Go. ° 


rT 


Tile-Drain Testing Machines 
Tinius Olsen Testing Machine a 504 
N. 12th 8t., Philadelphia, 


Tires, Rubber 
Goodrich Rubber Co., B. F., Akron, 0. 
Hood Rubber Co., Watertown, Mass. 

Tool: 

"Aeroil ‘@ a ~ Inc., West New 
York, N. J. 
Littleford Bros., 454 B. Pearl St., Cin- 
cinnati, O. 

Tool Boxes, Portable 

Littleford Bros., 454 B. Pearl St., Cin- 
cinnati, O. 


‘ools, 4 
™ oe. W., = ge 


~y —hy ty 2-3 
be ~ 744 W., Ma Ti. 
BR. D. Wood & Co., . Pa. 
Teel ate On Pal Pa 
by a Tool Co., New 
me _ Fan Pneumatic Tool Co., 35¢ 


tngersll‘Band On, New York. N. Y. 


‘orch, Gasoline Blow 

by Barner Co., Inc., West New 
Hook Mii “on. N. ¥ 
G. H. Williams Co.. Pa. 


orches, Bomb Shell 
TTecloskey Torch Co., Toledo, O. 
orches, Road 
TereCloskey Sem Goo geet. 2 x. 
~~ tJ ow 
Toledo Steel Co., Toledo, b 


nang ene, Oil and Kerosene 
Burner Co., Inc., West New 


York, % 2. 

0 

Hauck Co., Brooklyn, N 
Eitieteed fren” hee Peal Ben cn- 
cinnati, O. 


Towers, Concrete 

(See Hoists, Conc, Tower.) 

‘owers, Rad 

bb Co., 603 Warmers Bank 
Bidg., Pittsburgh, Pa. 

Towers, Transmission 

Blaw-Knozx_ Co., > Farmers Bank 
B , Pittsburgh, Pa. 


Track, ustrial and Portable 
Ind Son, Ine, Jos. T., Chicago. 
Sweet’s Steel Co., Williamsport, Pa. 


oe 


Tractor Testing Machines 
a Olsen Testing maim C Co., 504 
. 12th St., Philadelphia, 


T 


; 








When writing to advertisers please mention Roaps aN» Sreeers—Thank You. 

















EASY 
OPERATION 


7 Of a Motor Patrol Grader means that your operator 
will do more work and better work with less effort. 
Galion E-Z Lift Motor Patrol Graders are the easi- 
est operating Motor Graders ever designed. All 
controls are within reach of the operator and all 
adjustments are easily and quickly made from the 



















operator’s platform. 


Galion E-Z Lift Motor Graders are scientifically 
designed and perfectly balanced, sturdy, rigid and 
chatterless and will give you years of satisfactory, 
uninterrupted service. 








W rite for special bulletins. 


19 80 ~~ Lhe Galiontron Works & Mfg.Co. 











CONVENTIONS The World’s Largest Road Machinery Plant 
: ROAD SHOW Galion, Ohio 
; &.HR.BB. a. 


ATLANTIC CIT v aw. 
x AN | * & B-t Pr 











When writing to advertisers please mention Roaps ane StreeTts—Thank You. 








Trafic Marker 
Littieford Bros, 464 @. Pearl St, 
Cincinazatl, O. 
TraMe Signals 
aos ag & Tiernan, Inc., Newark. 
T 


raMe Treads, Steel 

wee Steel Co., Alan, Conshohocken. 
s. 

Tramways, Aerial 


Amer. Steel & Wire Co., Chicago, Ill. 
Tramways, 


Overhead 
Harnischfeger Corp.. Milwaukee, Wis. 
Transits and Levels 
Buf & 


Kern & Co., New rk, N. ¥. 
Warren-Knight Co.. 136 N. 13th 8&t., 
Philadelphia, 
Transmission and ote Power 
Link-Belt Co., Ww. Pe ate W ne 
Ave., Philsdaipnla. 
Pershing Rd., Chicago, 
Treads, Safety 
Blaw-Knox Co. Farmers Bank 
Bidg., Pittsburgh, Pa. 
Concrete Steel Co., New York, N 
Ryerson & Son., Inc. Jos. T.. Chiceso 


wee Steel Co., Alan, Gunchehouien. 

"a. 

Treads, Stair and Ladder 

“ee Steel Co., Alan, Conshohocken, 
‘a. 

by > Trets 5 Saat oe a 


A“jelphia, a 
— Iron +" Steel Co., Harrisburg, 


Ryerson & Son, Jos. T., Chicago, Mm. 
wee Steel Co., Alan, Conshohocken, 
a. 


Trenchers 
Bay City Dredge Wks., Bay City, Mich. 
Buckeye Traction Ditcher Co., Find 


lay, Ohio. 
So. Milwaukee, Wis. 
ukee. 


Bucyrus- Erie, 
Harnischfeger Corp., Milwa Wis. 


Trench Braces 
(See Braces, Trench.) 
Trench Machines 
Buckeye Traction Ditcher Co., Find 
lay. Ohio. 
Trolleys, |-Boams 
Harnischfeger Corp., Milwaukee, Wis. 
—_, Some 
Gr B . PE Mick. 
Hug ‘Co. Highlan 


International ke Co. of America, 
Chicago, Il. 


Trucks 
erect Motor Company, Detroit, 


ic 
Coleman Motor Corp., Chicago, Il. 
Four Wheel Drive Auto Co., Clinton- 


ville, Wise. 
General Motors (Chevrolet), Detroit. 
Graham Bros. it, Mich. 


International Harvester Co. of America, 
Chicago, DL 


Trucks, Machinery 
Electric — Co., Quincy, 
Lee Trailer & Body Co., Pireeath, Ii. 


Trucks, Portable Machinery 
(See Trucks, Machinery.) 


Trusses, Steel, Roof 
Concrete Steel Co., New York, N. Y. 


Tubular Stee! Scaffolding 
~~. Scaffoidiag Co., New York, 
Tunnel Liner Pilates 
law-Knox Co., 6083 Farmers Bank 
Bidg., Pittsburgh, Pa. 
Turbine Balaneing Machines 
Tinius Olsen Testing Machine Co., 
N. 12th St., Philadelphia, Pa. 


Turbine Gears 
my ‘Steam Turbine Co., Trenton, 


504 


Turbines, Syaentp Impulse and Reaction 
Allis-Chalmers Mfg. Co., Milwaukee. 


Milwaukee. 


Turbines, Steam 
Allis-Chamers Mfg. Co., 
Treaton, 


DeLaval Steam @o., 
N. J. 
Turnbduckles 


Amer. Steel & Wire Co., Gatengn, mM. 


urnouts 
Sweet’s Steel Co., Williamsport, Pa. 
Turntables 
Blaw-Knox Co., 608 Farmers Bank 
Hug 6. Pittsburgh. Pa. 
a til. 


Ave., Philadeiphisa, Pa.; ;° 
Rd., Chi . i. 
Shovel -» Marion, 0. 
Car and wage 
Atlas . Clintonville, 


Wis. 
Galion Iron Works Mfg. Co., Galion, O. 


aot Syeere, 5 
Halas SOs. Geo., New York, N. ¥. | 





‘ 
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TO BUY 


When writing to our advertisers, please mention this magazine 


Link-Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa; WwW. 
Rd... Paicago, til, 
Industrial Brownhoist Co., Cleveland, 


Ohio. 
ay yee Machinery Co., Kings- 
Unloaders, Coal and Stone 
(See Unioaders, Car and Wagon.) 


Unioading Plants 
Alas @o., Clintonville, 


Wis. 
Bucyrus-Erie, So. Milwaukee, Wis. 


Valve Boxes 
Bourbon Copper & Brass Works Co., 
618-620 E. Front 8t., Cincinnati, O. 
Reading Meter Repair Co., Reading, 


Pa. 
Central F Co., New York, N. Y. 
Clark Co., H. W., Mattoon, Ill. 
Columbia Irom Works, Chattanoogs, 
Kiauer Mfg. Co., Ia. 
Mueller ey oe ey 

7% Valve & Hydrant @o., New 


Y. 
R. D. Wood & Co., Philadelphia, Pa. 
Valve Cheok 
Columbia Iron Works, Chattanooga, 
Tena. 


Valve Operating Parts 
‘maine Manganese Bronze Co.. Phit- 
adelphia, Pa. 


Valves 
American  ~ Bronze Co., Phil- 


. Chicago. Ill. 

Darling Valve & Mfg. Co., Williams- 
port, Pa. 

8S. EB. T. Valve & Hydrant Co., New 


York. N. Y. 
BR. D. Wood & Co., Philadelphia, Pa. 
Valves, Air, Water, Steam and on, 


. Cone Valve Co., 

Golden- Anderson Valve Specialty Co., 
1385 Fulton Bidg., Pitts 

Simplex Valve & & Meter Co., 6749 Up- 
land St., Philadelphis. 

BR. D. Wood & Co., Philadelphia, Pa. 


Valves, Altitude 
Automatic Cone Valve Co., Chicago, 


Th. 
Golden-Anderson Valve alty Co., 
1385 Fulton Bidg., Pit Pa. 
Valves, Air-Vacuum 
Automatic Cone Valve Co., Chicage, 


° Pa. 
a ~~ Valve & Meter Co.. 6749 Up- 


d 8t., Philadelphia, 


Vaives, Angie, et, ‘_ and Globe 
Automatio Co., Chicago, 


Fog A 


Vaives, Automatic 
avpematio Cone Valve Co., Chicago, 
Golden-Anderson Valve alty Co., 
1385 Fulton Bidg.. Pitts Pa. 
Simplex Valve & Meter Co., 6749 Up- 
land 8&t., Iphia, “4 


Valves, Cnttee Cylinder 
Wallace & Tiernaa, Newark, N. J. 


Valves, Fi 


re Service 
a |? Miggg alty oo 


Fleat 
Goilden-Anderson Valve 

1385 Fulton Bidg.. Piebersh Pa 
Mueller Co., Decatur, TIL 


Vaives, Foot 
Mueller Co., Decatur, Tl. 


Valves, Gate 
Columbian Iron Works, Chattanooga, 


Darling Valve & Mfg. Co., Wiliams- 
port, 
Golden-Anderson Vi: 


alve tbaren Co., 
Pit Pa. 
Pa. 


1385 Fulton Bidg., 
R. D. Wood & Co., 


Val lesh 
echier Con Decatur, Ill. 


VE". "Wood & Co., Philadeiphia, Pa. 


Valves, Pi 
(See Valves, Angle Check Gate and 
Globe.) 


Valves, Regulating 
Automatic 


Cone Valve Co., Chicago, 


| Valve 


den - Anderson alty Co., 
Stsen’ Vale & tists Pianta | wae 
St., Philadelphia, Pa. 








Valves, Water Rellet 


(See Vaives, 
Globe.) 


"Goiden Anderson 


1385 Fulton Bids. oPebereh Ps. ‘ 


"olde Anderson, vay Pittebergh, Ps.” 


Valves, Water Works 
Automatic Cone Valve Co., Chicago, 


au 
Columbian Iron Works, Chattanooga. 
Darling Valve & Mfg. Co., Williame- 


Angle, Check, Gate and 


port, 
Golden-Anderson Valve ity Co., 
1385 Fulton Bidg., Pi Pa. 
BR. D. Wood & Co., Pa. 
Vats, Cast | 


ron 
Fultom [ron Works @o., St. Louis, Mo. 
Ventilator, Shop, Reundhouses 
Klauer Mfg. Co., Dubuque, Ia. 
Wesene, Asphalt 
J. D. Adams Co., Indianapolis, Ind. 


Austin Western Bd. Mchy. Co., Cin - 


cago, Ill. 

The Baker Manufacturing Co., 606 
Stanford Ave., Springfield, Il. 

wes Wheeled Scraper Co., Aurora, 


Wagons, Dump, Auto 
Austin Western Rd. 
cago, Ill. 


Wagons, Dump, Horse Drawa 
J. D. Adams Co., = Ind. 
ae Wheeled Scraper , Aurora, 


Wagons, Grader 
Blaw-Knox Co., 603 
Bidg., Pittsburgh, Pa. 


Wall n 
Assn., Chicago, Ill. 


Clay 
Washers 
Smith Engineering Works, 82 Capitol 
Drive, Milwaukee, Wis. 
Washers, Rawhide Meter 
Mabbs Hydraulic Packing @o., Chi- 


Mchy. Co., Chi- 


Farmers Bank 


cago. 
Wastins Great, ge and Gravel 
Ilis-Chal Co., Mi 
Link: Belt "Go. 2088 w. Hunt! ~~ 
ve., b 
Pershing Rd., Chicago. I ti 
Universal Road Machinery Co., Kings- 
tom, N. Y. 
Water Coolers 
Byerson Filter Co., 647 N. Green 8&t., 
Chicago, Ill. 


Water Leak, Locating Instruments 
Clark Co., H. W. 
Meter Repair Co., Reading, 


bay Level Recorders 


lark Co., H. W., Mattoom, Ill 


Water Mele Weer on 


- Now York. N. Y. 


Water Main Sterilizer 
Wallace & Tiernan, 
Waterproofing 


Servicised Premoulded Products, Inc., 
53 W. Jackson Blvd., Chicago, DL 


Waterproofing Asphalt, Paints, Sheets. 
Swimming Pooi 


Serviciced Premoulded Products, Inc., 
63 W. Jackson Bivd., Chicago, IL 


Newark, N. J. 


it 

iting Go., Chat- 
tanooga, 
Standard Ol! , < Ind., Chicago, Til. 
Standard Oil Co. of N. ¥.. New York. 
Texas Co., New York. 'N N.Y. 
ferorentns Gempegnde 3 Materials 
Barrett 4 } ER, <a 
Garelt Wate 
Bervi erprooting Corb caleeen, 
Bowrcccrs ing—Super Cement 
Marquette Cement +. 
Il., Memphis, Tenn. 


. 





Co., Chicago, 


Water, Purifica’ 


tion 
Bacharach & Co., E. W., Kansas 
City, 


Mo. 
Everson Fliter Co., 647 No. Green &t., 


Parada" Mngineering Co.. Arlington, 

Wallace & Tiernaz, Inc, Newark, 

Water Sagieners 

Brerson ‘titer Co. Ut N. Green Bt., 

Seslite eCbemical Co, 140 Cedar Bt. 

New York, N. ¥. 

Wate Works Supptin 

Clark E. Mattoon, Il. 
eclier Go. ‘Decatar, ik 

Weed Burners 


Hauck Mfg. Co., Brookiya, N. ¥. 








Welded Fabrie 
Amer. Steel & Wire Co., Chicago, ili. 
Wickwire Co., New York, 


N. ¥. 
Welders, Electrie 
American 


Hoist & Derrick Co., 95 
S. Robert St., St. Paul, 
Klauer Mfg. Co., 
Welding, Wire 
Roebling’s Sons Co., Tren- 
ton, N. 
Well Casings, Conerete 
F. 1932 [illinois Ave., Bast St. 
Tents TH 
Well Orting Matheney 
American Works, Aurora, Ill. 
Austin Mfg. Co., Chicago, 
Ingersoll-Rand Co., New York, N. Y¥. 


Keystone Driller Co., Beaver Falls, Pa. 
Layne & Bowler Co., Memphis, 

F. Thorpe, 1932 Illinois Ave., Bast St. 
Louis, Il. 


Well Equipment 
American Well Works, Aurora, Lil. 
Wells, “Air Made” 
Sullivan Machy. Co., 819 Wrigley 
Bidg., Chicago, 1. 
Wells 


Layne & Bowler 
Thorpe Concrete 
Bidg.. East St. 


Wells, Conorete 
Tuurpe Cvuucrete 
Bidg.. East St. 
Wheels, Metal 
Electric Co., Quincy, Ill. 
French & Hecht, Davenport, La. 
Ww bber Tired 
taco wats Lich, 
Wheels. Steel 
Electric Wheel Co., Quincy, Ill. 
French & Hecht, Davenport, La. 


Co., Memphis, Tenn. 
Well Co., Arcade 
Louis, IL. 


Well Co., Arcade 
Louis, UL 


Winches 
American Hoist & Derrick Go., 93 
8S. Robert St., St. Paul, Minn. 

oe , . Tool Co., New 

Haiss Mfg. Co., Inc., Geo., New ¥ 

Lidgerwood Mfg. Co., Blizabeth, N. J. 

ay Matar Truck 
yA Foundry & Machine Co., Bay 


Cheroiet Motor Company, Detroit, 
Winches, Shi end, Shee and Electric 
Lidgerwood Mfg. » Miizabeth. N. J. 
Windlasses 
can Hoist 
8. Robert St., St. 
Wires and Coates “4 Perogees 
American Wire Co., Chicago. 
A. Rocbling's Sons Co., Trenton, 


eso = 


atime. 688 
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JOHNSON BATCHER PLANTS 
ARE DIFFERENT 

















Scale Batcher 


LEARN THE 
VALUE 
OF THIS 
DIFFERENCE | Details Gladly Sent on Request 





Demountable Bin 


THE C. S. JOHNSON CO. 
CHAMPAIGN, ILLINOIS 
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“The Road Engineers’ and Contractors’ Most 
Complete Reference Book”— 


The Road and Street Catalog and Data Book 


“I wish to congratulate you upon your Road and Street Catalog. 
This is the most complete reference on road work I have ever 
seen from the standpoint of both the Engineer and Contractor. 
“The manner in which the subjects are grouped as regards cost 
data, specifications and as a Buyers’ Guide is original and is of 
great help to Engineers and Contractors in making up specifica- 
tions and figuring estimates.” 









How the Road and Street Catalog Is Used as a Buyers’ Guide 






















Name Hvren LG Re _Le.mami 55120 Name G4: 7 Se PF1E- 4. 
Bake man, a. Engr 
Address Baa a . “Mich, seal taele Address... © 4.8% “/2.€.... Cr« fe. 
fix: FS Sfere Wepheres er, 
The following Equipment and Supplies have been purchased from the The following Equipment and Supplies have been wee rok the 
firms mentioned, and the ROAD AND STREET CATALOG AND firms mentioned, and the ROAD AND STREET PCATALOG AND 
DATA BOOK was an aid in this connection: DATA BOOK was an aid in this connection: 
Tar Kettle Fron Litt le ford Bras, 7S ary Cry Shewess, TS0r neXt Ca, 
Grave Bin fre m Butler Bin G. Brirace. Culver tS. 
Barber-Grene -b0' Belt Canseger. 
] Please send the Roads and Streets magazine for one year, for $2.00. [] Please send the Roads and Streets magazine for one year, for $2.00. 





























6000 messages from State, County and City Officials, Highway Engineers 
and Contractors, Dealers and Distributors, tell of the value to them of the 
information on modern practice, specifications and cost data, and manu- 
facturers’ catalog data, contained in this great compilation for the active road 
and street man. 











The leading Manufacturers of Equipment give the essential sales data on 
their equipment and supplies. This information is logically arranged in rela- 
tion to the Engineering Data for the convenience of the user. 







The accompanying cards taken from hundreds, show how these manufactur- 
ers’ catalogs, bound together in one volume, are depended upon by the busy 
road and street man. 


Distributed to 15,000 Specifiers and Buyers 


Manufacturers can avail themselves of expert copy service and 
other co-operation by scheduling space for the 1929 edition now. 


GILLETTE PUBLISHING COMPANY 


221 EAST TWENTIETH STREET 


CHICAGO 
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LEAR up to the edge of the fill... . 

in soft earth at that—yet the driver is 
as unconcerned—as confident as if on a con- 
crete pavement in the heart of the city. He's 
facing the load, that’s why! 


And because the driver is always facing 
the load, “‘Iron Mules’’ spot under shovels 
and drag lines instantly and never have to 
back up to dump over fills. 


Backing up at the fill takes time... 
easily 3 to 5 minutes per load. That's 83 
hours every thousand hauls. Trucks and 
teams have to back up, “Iron Mules’ don't. 
That's why they haul and dump faster than 
other dirt moving equipment on short hauls. 


These 2 and 4 yard tractor dumps are 
everything a truck and tractor are, minus 
their disadvantages. They've power for 
steep grades, a sure-footed tenacious traction 
that plows through going that contractors 
wouldn’t dare risk trucks in. 

Mail the coupon, investigate “Iron Mules,” 
the short-haul dirt movers that are giving 
sensational yardage—the tractor dumps that 
are universally replacing trucks and teams. 


THE HUGHES-KEENAN COMPANY 
MANSFIELD 


TRADE MARF REC 
US. PAT OFF. 





TRACTOR DUMP 


MOUNTED ON MECCORMICK-DEERING 


Yes—we would like you to mention Roaps AND STREETS. 


OHIO 













WHY THE EXCITEMENT? 


THAT will be the question of all Road Show 

visitors that come anywhere near the 
Hughes-Keenan Company’s booth, Main Floor, 
Space No. 111. 


Never has there been a power hoist as 
unique in design, as effective in operation, as 
moderately priced as the one Hughes-Keenan 
is going to exhibit at the 1930 Road Show. 

Every truck will be power hoist equipped 
eventually. It’s progress. Only the cost of 
power hoists have kept contractors using grav- 
ity and hand hoist dumps. The moderate 
price of this new Hughes-Keenan Hoist over- 
comes this. 

Come and see it. Also, “Iron Mules,” the 
tractor dumps with “Pulling traction,” and 
the dump bodies that are as rugged as a 
Pennsy Coal Car. 


Send Coupon for Folder 





Hughes-Keenan Company, Mansfield, Ohio. 
Gentlemen: 


Please send me without obligation your free 
illustrated “Iron Mule” folder and dump body 
literature. 


i cacictrisiepnneswoitassteiissiainn State saan 














Let a CP Portable 
Air Compressor 


do the HARD Work 


HEN you have pavement breaking, rock drilling, clay digging, 
backfill tamping or demolition work to do (back-breaking, time- 
killing work if done by hand) take a smooth-running CP Portable to 
the job. It can easily and quickly be moved wherever wanted and will 
furnish a constant supply of compressed air for time-and-labor-saving 
pneumatic tools. Available in five sizes—110, 160, 220, 265 and 310 cu.ft. 
free air per minute—and suitable mountings for 
every requirement. May we send you a copy 
of Bulletin No. 797 illustrating and describ- 
ing CP Portables? 


CP-116 Demoli- 
tion Tool for tear- 
ing out founda- 


CP No. 3 Clay 
Digger for rapid 
removal of clay 
and similar soil. 


tions, walls, cut- 
ting and breaking 
pavement, etc. 


Chicago Pneumatic Tool Company 
General Offices: 6 East 44th St.,. NEW YORK 


Sales and Service Branches all over the World 
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A heavily loaded Western Crawler dump wagon going over a soft spot on the Empire Refinery Job. 


Which Job Earned the Most 


M 9 A Northern Indiana contractor has finished grading 
Oney e for two new refineries where the haulage conditions 
were similar and both bad. Here is the record. 
Which job netted him the most money? 
JOB “A” JOB “B” 
Yardage ....... 575,000 700,000 
Time. ......-+-+ 16months' 6 months 


One-fifth greater yardage in a little more than 
one-third the time. 

Western Crawler Dump Wagons are even more effi- 
cient where the going is good, for they can be pulled in 
trains of two—14 cubic yards and more each trip at 
tractor speed, and 24 hours a day. 


Times have changed. You are handicapped from the 
start without Western Crawler dump wagons. 


Three sizes, direct hitch or tongue hitch. Write for 
circular No. 29-AQ, or get in touch with our nearest 
representative. 


Western Wheeled Scraper Company 
Aurora, Illinois, U. S. A. 


DUMP CARS AND GRADING EQUIPMENT 


Yes—we would like you to mention Roaps aNp STREers. 





The new “U” type American Bosch Magneto has 
revolutionized magneto performance. Its better per- 
formance comes from its superiority in design and 
construction. It is not only structurally superior—it 
is lighter in weight, more compact. It is the outstand- 
ing magneto of today. Protected against dust, dirt, 
moisture and oil. It cannot be over-oiled. The bear- 
ings are lubricated and sealed at the factory. 


The new “U” type American Bosch Magneto is 
trouble-proof—built with precision workmanship for 
modern motor needs. 


Write for details of how it saves and serves. 


AMERICAN BOSCH MAGNETO CORPORATION 


SPRINGFIELD, MASS.  Branchess NEW YORK DETROIT CHICAGO SAN FRANCISCO 


30 Yes—we would like you to mention Roaps ane Sramurs. 
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P Good 


Can be readily attached to Any Standard make of : — 
Motor Truck or Bus. Built in fourteen different models fe ees 

ut ? * ee TR 25—Reversible blad with ext 
—to meet every condition of High-Speed Snow eee «hich moldboard. Similar to Models 10-D 


Removal. 





Models 10-D and 11-B Standard and Heavy 
Duty, Reversible Blade type Plow. The most 
popular general purpose plow in use today. 


Mode} 2 

larly A ows 
and apt 
Min. Subur 


Model 16-B an efficient Light Weight 
reversible blade plow—for one ton to 
two ton trucks. Especially designed 
for use on the light trucks. 


and 11-B. For use on trucks of from 2% 
tons capacity and heavier. 


Good Roads-Westinghouse Pneumatic Lifting Device— 
especially recommended for use on buses—quick and 
positive in action. 














ROAD BUILDERS 
CONVENTION 
AND ROAD SHOW 
Atlantic City, N. J. 
Jan. 13th-18th, 1930 
EXHIBIT 518 


THE GOOD ROADS MACHINERY COMPANY, INC. 


Kennett Square, Pa. 
Watertown, 36 Pleasant St. Pittsburgh, Pa. 1523 Oliver Bidg. 
Portiand, Ore.. ...3rd and Hawthorne Sts. Branches New York, N. Y 50 Church St. 
Chicago, 11........... 49th and Halsted Sts. — gg — Albany, N. Y. 36 State St. 
Philadelphia, Pa. 420 Commercial Trust Bidg. Buffalo, N .Y...................733 Ellicott Square Bidg. 
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Clutch used in engine above. An effi- 
cient heavy duty type now available 
in several sizes. 


PARTS STATIONS 
Boston, Mass.—Rapp-Huckins Co. Inc., 59 
Haverhill St. 
Buffalo, N. ¥.—Edward W. Rode, 45 A. St. 
Cleveland—lIndustrial Engine Parts, Inc., 
1053 E. 6list St. - 
Chicago—Motive Parts Co. of America, 
Inc., 2419 Indiana Ave. 

Des Moines—Motive Parts Co, of America, 
Inc., 1204 W. Grand Ave. 

Detroit—Whitney Brothers, 6464 Epworth 
Blvd. 

Fort Worth, Tex.—Fort Worth Wheel & 
Rim Co., 312 Throckmorton St. 

Houston, Tex.—Portable Rig Co., Inc. 

Los Angeles—Coast Machinery Corpora- 
tion, 406 E. Third St. 

New York City—John Reiner & Company, 
Inc., 309 Chureh St. 

Philadelphia, Pa.—Maerky Machine Works, 
240 Cherry St. 

Pittsburgh, Pa.—Motive Parts Co. of Pa., 
6314 Penn. Ave, 

Raleigh N. C.—Motor & Equipment Co., 
215 E. Davie St. 

San Francisco—F. Somers Peterson Co., 57 
California St. 

Seattle, Wash.—Pacific Hoist & Derrick 
Company, 818 First Ave. South. 

Tulsa, Okla.—Buda Engine Service Co. of 
Tulsa, Inc. 


May We See You 
at the Road Show? 


We are looking forward particularly to seeing 
you at the Road Show this year, because 


we have some new developments in heavy duty 
clutches we would like to discuss with you person- 
ally. 


The changes we are making are designed to 
improve the performance of a number of road 
building and material handling machines. It is 
just possible that you may find a visit to the Twin 
Dise exhibit this year one of your most interesting 
and profitable Road Show experiences. 


At any rate, we hope you will accept this invita- 
tion and come in to see us, whether we can add to 
your profits this year or not. 


vw 


DISG 


ClWbanregnes 


Twin Disc CLuTcH COMPANY 


RACINE 


WISCONSIN 
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with full-width snow-removal 


Prices—f. o. 6. Peoria, Illinois 
TEN. .. $1125 TWENTY. $1975 
FIFTEEN . $1500 THIRTY . $2475 
SIXTY. . $4300 


Caterpillar Tractor Co. 


PEORIA, ILLINOIS and 


SAN LEANDRO, CALIF., U. S. A. 


Track-type Tractors Combines Road Machinery 
(There is a “Caterpillar”? Dealer Near You) 


C “Caterpillar” Tractors furnish surging C ATERPILIAR 


power and sure traction for the job. me 


TRACTOR 
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E radiator, like the truck of qual- 
ity, cannot be built on the drawing 
board. It is produced only by a com- 

bination of sound engineering, practical skill 
and severe testing as is illustrated above. 
Modine’s 17 years’ experience in the man- 
ufacture of radiators is at your command. 








Modine 
Tbotubke RADIATORS 


1 to 1000 H. P.—Any Size—Any Type 


MODINE MFG. COMPANY, Racine, Wisconsin 


Modine Representatives: MODINE MANUFACTURING COMPANY, 101 Park Avenue, New York, New York 
F. SOMERS PETERSON, 57 California Street, San Francisco, Calif. MODINE MFG. CO., 908 Smythe Building, Cleveland, O. 
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Widening coad by cut- 

ting down bank. 
Wheels leaned to hold 
grader against bank. 





A DAMS QGrAveERS cost Less 
in the long run, always/ 


i T IS PERFORMANCE—not price—that de- 
- termines real economy. Price may be a 
strong argument when a grader is bought— 
but it is a weak excuse when the grader balks 
on the job. Frequently, low price changes to 
high price with the first breakdown. 


ADAMS GRADERS cost less in the long 
run, always. With ADAMS, performance is 
paramount—price is secondary! ADAMS 
GRADERS do better work over a longer 
period of years with /ess maintenance and 


repair expense than any other graders built. 
Consequently, although the purchase price 
may be higher than some graders, the 
ADAMS life-time cost is far less—and 
ADAMS GRADERS are the most econom- 
ical you can buy. 


If you want a grader that will serve you 
faithfully through many years of hardest wear 
—if you want “the best grader built”—buy 
an ADAMS. Write for the new ADAMS cata- 
log R-29 which shows the complete line, 


J. D. ADAMS COMPANY, Indianapolis, Ind. 


MINNEAPOLIS KANSAS CITY 


ATLANTA 


SPOKANE DALLAS MEMPHIS 


Adj jjustable Leaning Wheel Grad ers 


The ADAMS line includes graders in 6 1/2, 7, 8, 10, 12, and 14-foot blade lengths, Motor 
Graders, Scarifier Graders, Road Maintainers, Patrols, Drags, Elevating Graders, Dump 
Wagons, Wheeled Scrapers, Drag Scrapers, Fresnos, Plows, Grader Blades, Back Slopers, etc. 
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No more hand tying! 


The technique of road building has 
changed mightily in the last five 
years. A contractor using the five- 
year old methods couldn’t hold the 
fast pace of today. Fortunately, 
engineers, contractors, and High- 
way Officials have been keen to try 
these new methods. They have 
benefited accordingly. 


Now come Havemeyer Electrically 
Welded Barmats, delivered all com- 
plete on the job, eliminating once 
and for all the hand tying of rein- 


HAVEMEYER 
Electricall Welded 


Executive Offices: 


42 Broadway, New York 
Offices in Principal Cities 


forcing mats. The perfection of shop 
welding plus ease of present-day 
transportation have made this im- 
provement practical. It is another 
great forward step in simplifying 
and speeding up concrete highway 
construction. 

Havemeyer Electrically Welded Barmats 
can be had to any specifications. They 
handle easily and quickly because they are 


so rigid and strong. Being exactly spaced, 
they provide maximum reinforcing strength. 


We shall be glad to give you estimates on 
Barmats for your next job. 


Concrete Steel Co. 
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... AND THEY 
SET ASIDE 




















PRECEDENT 











“What has been” was not the guiding 

hand in producing the new Blue Streak 

Series. Conventional design was set 

aside. A new development in engine de- 

sign, having a balanced combination of 

all parts and functions, was introduced. 

The result was Blue Streak Combustion, 

and the Blue Streak Series of Engines are 

setting new standards of power and per- 

BECAUSE ITI formance. These engines give you a big 
BLUE STREAK increase in brake horsepower as is shown 
aaa below —and they demand 10% to 15% 
less fuel. Your inquiry will receive every 


courtesy. 











, CLIMAX ENGINEERING COMPANY 
Blue Streak Combustion : 
incne 77 West 18th Avenue :: :: Clinton, Iowa 


85 H. P. with only a 4-cyl. 514 x 642 
100 H. P. with only a 4-cyl. 554 x 612 
110 H. P. with only a 4-cyl.6 x7 
165 H. P. with only a 6-cyl.6 x7 
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These Manufacturers 


Have Chosen CONTINENTAL! 


HE list of manufacturers shown on this page 
is in effect a roll call of successful users of Con- 
tinental Heavy Duty Industrial Engines. While 
widely diversified industries are represented each 
is securing that dependable power and certainty of 
performance so necessary to the profitable opera- 


tion of his product and the satisfaction of users. - 


CONTINENTAL MOTORS CORPORATION 
INDUSTRIAL EQUIPMENT DIVISION 


Office and Factory: 


Muskegon, Michigan 


The Largest Exclusive Motor Manufacturer in the World 





Acme Mfg. Co., Ltd. 

Acme Road Mchy. 

Aldrich Pump Co. 

Allis Chalmers 

Amer. Cement & Mch. Co. 
Amer. Hoist & Derrick 
Amer. Steam Pump Co. 
Amer. Well Works 

Amer. Floor Surfacing Co. 
Amer. Road Mchy. 

Austin Mchy. Corp. 
Automatic Transportation Co. 


Barber Green Co. 

Barnes Mfg. Co. 

Beach Mfg. Co. (Charlotte, Mich.) 
Beach Mfg. Co. (Montrose, Pa.) 
Bean Spray Pump 

Bel Kel Mfg. Co. 

Bickle Fire Engine Co. 

Binks Mfg. Co. 

Brill, The J. G. Co. 

Blaw Knox Co. 

Buffalo Steam Pump Co. 

Buhl Co. 

Burch Corp. 


California Pipe Line Co. 
California Tractor Co. 

Cameron Steam Pump Wks. 
Carter, Ralph B. Co. 

Caterpillar Tractor Co. 

Chicago Automatic Conveyor Co. 
Chicago Gear Mfg. Co. 

Chicago Steel & Wire Co. 

Clyde Iron Works 

Cotton Harvester Co. 


Dake Engine Co. 

Dallas Mch. & Loco. Wks. 
Davenport Loco. & Mfg. Corp. 
Dayton Dowd Co. 

Dean Hill Pump Co. 

DeLavel Turbine Co. 

DiVco Detroit Corp. 

Domestic Engine & Pump Co. 


Ebel Hoist & Pump Co. 
Economy Pump & Mch. Co. 
Elec. Arc. Cutting & Weld. Co. 
Elgin Sweeper Co. 

Ellicott Mch. Corp. 

Erie Pump & Mch. Co. 


Fairbanks Morse Co. 
Fairmont Ry. 

Flory, S. & Co. 

Foote Co. 

Frederick Iron & Steel Co, 
Friend Mfg. Co. 


Gardner Bros. } 
General Elec. Co. 

Gleaners Combine 

Godfrey Conveyor Co. 

Goulds Pumps, Inc. 


Hanskler Engr. Co. 

Harris Pump & Supply Co. 
Hobart Bros. Co. 

Holland Furnace Co. 
Hollup, C. H. Corp. 

Hvass, Chas. & Co. 


Ingersoll-Rand Co. 
lowa Mfg. Co. 
Ireland Mchy. & Fdy. Co. 


Jeffrey Mfg. Co. 
Jones Superior Co. 


Kanawha Mfg. Co. 
Karth Co. 
Knickerbocker Co. 


LeBour Co. 

Lambert Hoisting Eng. Co. 
Lawton, C. A 

Lecourtenay Co. 

Leitilt Iron Wks. 

Letz Mfg. Co. 

Lidgerwood Mfg. Co, 
Longyear, E. J. Co. 

Loomis Mach. Co. 


You are invited to visit our booth at the Road Show, 
Atlantic City, during the week of Jan. 13, 1930 












Machy. & Equipment Co. 
Maine Elec. Co. 

Manistee Iron Wks. 
March Auto Irrigation Co. 
Marlow, A. S. 
Massey-Harris Co., Ltd. 
Mead Morrison Mfg. Co. 
Mercury Mfg. Co. 
Metalweld Corp. 

Moore Trench Mach. Co. 
Morris Mach. Wks. 
Modern Equipment Co. 
Multi-Foote Co. 

Mundie Mfg. Co. 

Mundy Hoisting & Eng. Co. 
Municipal Supply Co. 
Munz Spralawn Co. 


Nash Eng. Co. 

National Conveying Equip. 
National Elec. Mfg. Co. 
National Hoisting & Eng. Co. 
New Holland Mch. Co. 

New York Air Brake Co. 
Niagara Sprayer Co. 
Northern Conveyor Co, 
Northwestern Mfg. Co. 


Orr & Sembower Co. 


Penn. Pump & Compressor Co. 
Pierce Governor Co. 
Pyle National Co, 


Quincy Compressor Co. 


Ranchers Mfg. Co. 

Ready Power Co. 

Reeves & Skinner Mchy. Co. 
a E. & Co. 


Co. 
Rochester Electric Products Co. 
Ross Carrier Co, 


Sanderson Cyclone Drill Mch. 
Sauerman Bros. Co. 

Shunk Mfg. Co. 

Silent Hoist Winch & Crane Co. 
Smart Turner Machine Co. 
Smith, A. O. Corp. 

Southern Engine & Pump 
Spears Wells Mchy. Co. 
Sterling Machinery Co. 
Stimmel Winch & Mchy. Wks. 
Street Bros. 

Stroudsburg Engine Wks. 
Sullivan Mchy. Corp. 

Swanson Co, 

Swaby Mfg. Co. 

Syntron Elec. Co, 


Tow Motor, Inc. 
Trench & Marine Pump Co. 
Trolley Supply Co. 


Universal Crusher Co. 

Universal Road Mchy. 

U. S. L. Battery Corp. 

Utica Steam Engine & Boiler Wks. 
Viking Pump Co. 

Vilter Mfg. Co. 

Watson Jack & Co., Ltd. 
Weinman Pump Mfg. Co. 

Weir Kilby Corp. 

Westinghouse Elec. & Mfg. Co. 
Whitcomb, Geo. D. Co. 

White Mfg. Co. 

Willamette Ersted 

Wilson Welder & Metals 
Worthington Pump & Mach. Corp. 


Yeomans Bros. Co. 
York Ice Mach. Co. 


[ontinental Fngines 











First Aid for Traffic Jams. 
Clear the Way: 











821 Bloomfield Avenue 
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The NELSON SNOW LOADER 


for High-Speed Snow Removal 


‘does with gas what human labor cannot do”’ 
It cleans the street from curb to curb, and 


LETS THE TRAFFIC PASS 


With a reasonably short haul to It costs you twice that just to 
the dump, complete removal dig out your frontage and pile 
costs only 10 to 15 cents a yard. . it up in the gutter. 


Complete Removal— Cheaper Than None 





The N. P. NELSON IRON WORKS, Inc. 








it does not pay to shovel by hand when one Nelson 








KRACK 
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Passaic, N. J. 


does 
the work | 
of a hundred) 

men JZ 














Where Winter Is WINTER 


XTREMES of cold don’t handicap Wisconsin 

Motors. On the shores of Antarctica, Explorer 
Richard E. Byrd’s Cletracs, powered by Wisconsin 
Motors, do their work regardless of cold weather. 
All through the northern states here at home, you 
will find thousands of Wisconsin Motors engaged in 
outdoor operations, giving unfailing service no mat- 
ter what the thermometer reads. 





If you care to give a Wisconsin Motor a cold weather 
test, we'll be glad to make it easy for you. Let us 
ship you a test motor—you do your own testing. 
We'll be satisfied. So will you. 


WISCONSIN MOTOR CO. 
MILWAUKEE See the exhibits of Wis- 


Built in a full range of — 
oo 500 Boe for waske WISCONSIN consi ucore—at the Rood 
buses, tractors and indus- el Atlantic City, in 
trial machinery. y- 

















Busy— 


the year round 


































































OLLING back the heavy drifts with a 

big snowplow, or clearing the light 
falls with a grader blade. . . cleaning out 
ditches, or snaking wagons and trucks 
from a mud hole... purring along with a 
one-man grader, or back-filling tons of dirt 
in one mighty shove—it’s all in the year’s 
work for Trackson McCormick - Deerings. 
Snowplows, bulldozers, one-man graders, 
etc., are easily attached to and detached 
from these all-purpose crawler-tractors 
because of wide clearance between the 
tracks and motor. Low cost, dependability 
and year-round usefulness further make 
them just about the wisest investment any 
community can make. Write for folder 177. 


Jrackson Comp pany 


FULL-CRAWLERS & TRACTOR EQUIPMENT 


533 CLINTON ST. 


RACKSO 
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M‘CORMICK:- DEERING 


MODEL LH 





MILWAUKEE, WIS. 
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New Publication Fills a Big 
Void in Engineering Literature, 
Filling the Gulf of Guesswork 
with Exact Knowledge. 


With a unique approach this author 
presents a wealth of helpful information 
for every engineer who is not specializ- 
ing in Highway Bridges. This is a data 
and reference book and much more: It 
“puts over” easily and forcefully a set 
of principles that are fundamental to 
successful structures of this type. 


No matter what your contact with 
bridge engineering you will find a first 
reading of Mr. McCullough’s book in- 
tensely interesting. You may “borrow” 
it for this purpose, by taking advantage 
of the Free Trial Offer detailed in the 
coupon. Whether you decide to keep it 
will depend on how much you decide it 
will profit you. Send the coupon at 
once. Decide later. 


If You Are in the Educational 
Field— 


this book will serve a valuable purpose 
—will fill an important niche in your 
curricula. The student needs it to obtain 
the desired perspective. It is of vital 
value to him in view of its treatment of 
the fundamental principles of ECO- 
NOMICS. 


Read the Table of Contents—Then Clip 
and Mail the Coupon 


These are the Chapter Headings: General 
Factors Controlling Types Selection—Funda- 
mentals of Economic Analysis—Bridge Bion 
General Discussion and First Cost Data hort 
Span Superstructures—Longer Span Super- 
structures—Substructure Types—Miscellaneous 
Types and Cost Data—Renewal and Mainte- 
nance Types and Cost Data—Renewal and 
Maintenance Costs—Unit Costs—Illustrative 
Problems in Type Selection. 











wes Way to - 








Send 
the Coupon 
for Fr-e Trial 









and 
MATHEMATICAL 
ANALYSIS 


Attack your Problems Scientifi- 
cally. In This Unusual Book the 
Methods Are Indicated and the 
Answers Given to Hitherto 
Unsolved Problems. 






If You Are a Student in Civil Engi- 
neering, or a Practicing Engineer— 


you can’t afford to be without this book. 
It furnishes a general survey of the 
entire highway bridge engineering field. 
It affords the much to be desired general 
perspective, illustrating practically all of 
the commonly used types in highway 
bridge construction. It includes a gen- 
eral discussion of details which directs 
attention to many practical points in 
design frequently lost sight of. 


If You Are a Specialized Practicing 
Engineer— 

the book is no less a necessity. The 
tables of quantities and costs furnishes 
data which have hitherto been unpub- 
lished, data indispensable to maintenance 
organizations, field parties, divisional and 
district engineering organizations, mu- 
nicipal engineers, county engineers, 
government engineers; in fact, all who 
contact in any way with problems in- 
volved in the construction, location or 
design of highway bridges. 


Gillette Publishing Company 


Technical Publishers 


221 E. 20th St., Chicago, Iil. 


Economics of Highway Bridge Types 


By C. B. McCullough, B.S., LL.B., C.E., Bridge Engineer, Oregon State Highway Commission; Member Oregan Bar; Member A. S. 


C. E.; Special Lecturer Oregon State College. 


$5.00 Postpaid, and subject to return in 10 days. Fully Illustrated with charts, dia- 
grams and photographs. 246 pages, nicely bound in cloth. 





GILLETTE PUBLISHING COMPANY 
221 E. 20th St., Chicago 





Please send a copy of the “Economics of Highway Bridge 
Types,” by McCullough. I agree to remit $5 (check or money 
order) plus postage or return the book within 10 days. 
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SEE THE 
BAY CITY SHOVELS 
AT THE 
ROAD SHOW 
Jan. 13-18, 1930 
Main Auditorium, Space 39 


MODEL K 


ya. ‘convertible shovel. 


Weighs 14% tons, 


TRACTOR SHOVEL 


Recognized 
its field. 
shovel. 


leader in 
Operates 
ch hoe, 
Weighs 


“The Shovel is the 
Primary Producer” 


In a recent report made by the Bureau of Public Roads they 
say in part, “The Shovel is the primary producer—an inferior 
shovel or operator is a certain guarantee that production costs 
will be high. The shovel should be sturdy, powerful, dependable, 
fast and easily operated.” 


This aptly describes the BAY CITY Model “R” a rugged and 
compact 34-yard convertible shovel, crane, skimmer or dragline. 
Weighs approximately 26 tons—light enough to move easily and 
without extraordinary expense—yet heavy enough to stand up 
under continuous service. 

A 76 in. wide, Cast Steel Roller path eliminates rocking on the 
extra large 8 in. center pin and increases stability. Short tail 
swing permits operation in confined quarters—revolving overhang 
only 7 ft. 10 in—heavy roller chain on Shovel crowd eliminates 
cables—““E-Z” control on hoisting crowd adds speed and accuracy 
to hoisting and spotting. 

Crowd, hoist and swing count in Power Shovel operation—you 
get them and more in BAY CITY SHOVELS—Compare with 
any others of same capacity before making your choice. 


BAY CITY SHOVELS, Inc. 
New York Office—302 Broadway BAY CITY, MICH. 


BAY -CIli'TY 





The BAY CITY family of fast workers 
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| pr is nothing mysterious about successful cold weather 
construction with PRESTOLITH VELO CEMENT. Harden- 
ing and curing of concrete are chemical processes and 
normal temperatures are vital. Time can be saved, long 
curing delays eliminated and dependable 24-hour con- 
crete secured—but the care necessary to obtain any good 
concrete in cold weather must be observed, namely: 

1. Temperatures 50° to 40° F.—heat water. 

2. Temperatures 40° to 32° F.—heat water and sand. 

Protect newly placed concrete. 

3. Temperatures below 32° F.—heat water and all 

aggregates. Protect newly placed concrete. 

4. Concrete when placed in forms should have a 

temperature of 70° to 140° F., and not allowed to 

drop below 60° for the first 24 hours. 

5. A minimum amount of water should be used. 


Write for complete instructions on securing dependable 
high-early-strength concrete with PRESTOLITH VELO 
CEMENT, regardless of cold weather, using no admixtures 
or accelerators. 


MISSOURI PORTLAND 
CEMENT COMPANY 


ST. LOUIS KANSAS CITY MEMPHIS 


Manufacturers of “‘Red Ring’’ Portland Cement 
and “‘Prestolith’’ brand of VeloCement. Producers 
of sand, gravel and Bethany Falls crushed stone. 





When writing to advertisers please mention Roaps aNp Streets—Thank You. 






















BUILDING 


FOR A GREATER 


TOMORROW 


Up goes your dipper—steadily, surely, relentlessly 



















forcing its way through solid earth that breaks 
and crumbles, rolls and tumbles — while spectators 
gather, fascinated and awed. 


In a thousand and one places, in many lands, the 
constructors of today are digging — building for a 
greater tomorrow! And depending on Bucyrus-Erie 
shovels for unfailing performance. 


World leadership of this half-century old organization 
is based, first of all, on a true knowledge of the 
equipment needs for each and every excavating job. 
Knowing these needs, Bucyrus-Erie has developed 
ROAD SHOW — SPACE 214 each machine to do the special work it is built 
for — maintaining in each the proper distribution of 
weight, the correct application of power, and the 
true relationship of every part that must exist for 


> dependable, low-cost operation and long service. 


Small shovels, large shovels — any type for any 
job — Bucyrus-Erie builds them all. And follows 





each sale with world-wide service! 


Power shovels, clamshells, cranes, drag- 






lines, deagshovele— V2 to 16 yard co Tell us about your job—and let our 
sean tclmce at ace achidis engineers make recommendations. 





dredges. Tower-excavators and 
Railway cranes. 


nan-10-te BUCYRUS-ERIE COMPANY 


Plants: South Milwaukee, Wis., Erie, Pa., Evansville, Ind. General Offices: South Milwaukee, Wis. 
Branch Offices: Boston, New York, Philadelphia, Atlanta, Birmingham, Pittsburgh, Buffalo, Detroit, 
Chicago, St. Louis, Dallas, San Francisco. 

Representatives throughout the U. S. A. Offices or distributors in all principal countries. 
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RAFFIC MUST Move! 


‘Eee 















Airplane view, intersection Michigan 
















Superhighway (upper level) with South- 






field Superhighway. In the lower right 






foreground are the twin bridges carrying 
the double roadways of Southfield Su- 
perhighway over the altered channel of 







the River Rouge. Next toward the center 
of the view, is the structure carrying the | 

double tracked Michigan Central Rail- N Wayne County, Michigan, 
road over Southfield. Farther to the left 


is the superhighway intersection itself. 
Built under direction Board of County highways intersect at a right 


Road Commissioners, Wayne County, angle, in flat country. By sepa- 
Michigan. H. A. Shuptrine, Bridge Engi- 


neer; Leroy C. Smith, Engineer-Manager. 


just outside of Detroit, two super- 


rating the levels of the two 
thoroughfares, the heavy traf- 
fic on both flows across the intersection without delay or congestion. 


Ingenious secondary roadways connecting the upper and lower 
levels permit vehicles to turn from one road to the other without 
the hazardous “left turn.” Concrete pavement on both highways 
facilitates normal traffic speed with complete safety. Wide as the 
double roadways and concrete bridges are, they may be widened 
even more whenever the volume of traffic demands. 


“It is the forerunner of thousands of such separations that will ultimately be con- 
structed over the nation, for it was built to fill a demand and not to create one.” 








MEPUNNENTRRR SETS SSE — Edward N. Hines, Chairman 
SLE SREY Board of County Road Commission- 
PELTON ers, Wayne County, Michigan. 





PORTLAND CEMENT Association 


33 West Grand Avenue. . . Chicago 














CONCRETE FOR PERMANENC E gees 
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he SHARTING POINT, 


WHERE your standard of value originates—where 
you return to compare whatever else you have 
seen—that’s “the starting point.” 
The Half-Yard Insley is “the starting point” 
in the half-yard shovel field. Because of 
its operating speed, its ball and roller 


bearing construction, its operating 





ease and flexibility—because of 
its universal adaptability and 
its startling and consistent 
performance the half-yard 
Insley gives you a set of 
values by which you 


can judge half-yard 








shovels. 





INSLEY MANUFACTURING COMPANY, inftinaPours inpiana — epunien of National 
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TRADE 


MARK 


The Improved Asphalt Pavement 

















WESTPHALT on McGrann 
Boulevard in Grand View Heights, 
Lancaster, Pa. Over two miles of 
wide streets have been paved with 
it. Its smoothness, resiliency and 
freedom from skid pleases all of 
the residents. 


The WESTPHALT was heated 
in a concrete paver, spread, raked 
and rolled. Thus a true “hot-lay” 
asphalt pavement of the highest 
type was layed by a contractor 
who had no hot-mix plant. 


WEST PROCESS PAVEMENT COMPANY, INC. 


LOUISVILLE, KENTUCKY 


Branch Plant Offices—Richmond, Va., and Harrisburg, Pa. 
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Two Days’ Work 
In One Day’s Time 





Waren days grow shorter—when dark hours 
crowd out productive operation—speed up your 
job with a night shift. 

Carbic Flood Lights are powerful, portable 
units that supply clear white perfectly diffused 
light. They are rugged pieces of equipment 
built to serve you night after night. 

Carbic Light requires no costly installation. 
Any inexperienced workman can charge it in a 
few minutes—and it is ready for hours of con- 
tinuous service. 

Carbic Light costs only a few cents an hour. 


Extend Your Working Day Wilh 
CARBIC LIGHT 


OXWELD ACETYLENE COMPANY 


Unit of Union Carbide and Carbon Corporation 
NEW YORK CITY UCC] CHICAGO 
Carbide and Carbon Building Carbide and Carbon Building 


SAN FRANCISCO 
Adam Grant Building 





Technical Publicity Department, Oxweld Acetylene Company 

205 East 42nd Street, New York, N. Y. 

Without obligation, I would like to have additional information 
on Carbic Lights. 








Carbic is distributed by 3 Name 
the Union Carbide Sales ¢ 
Company through its na- 

tional chain of ware- PROCESSED CARBIDE FOR 
houses and is sold by \CARBIC LIGHTS GENERATORS | 


jobbers everywhere. - a eh to = 
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St. Paul, Minn. | 


Municipal 
Airport 
J. W. Kelsey, 


Engineer 


Runways of new St.Paul Airport are 
built with Stanolind Paving Asphalt 


The new Municipal Airport at St. Paul, Minnesota, 
will be, when completed, one of the finest of its kind 
in the country, having a hydroplane my as well as a 
landing field. 

In ~ building of the runways, Stanolind Paving 
Asphalt was used. The construction consisted of 2 inches 
of Hot Mix Asphaltic Concrete on Penetration Mac- 


adam or Black Base. 
This is the highest type of runway paving 


STANDARD OIL COMPANY 
910 South Michigan Ave. ( Indiana ) CHICAGO, ILLINOIS 


— —— —— —————————— eS) 
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TIDEWATER 
TIMBER CO; 


a 


AND NOW- 
Ate. cas 
~~ MARION *—2 
DIESEL- ELECTRIC 


DEWATER. Timber Co. of Port- 

land, Oregon, finds in’ this new 
shovel all the economy of .the Diesel . 
with the fine operating characteristics 
of the steamer. Ask for full details. 


THE MARION STEAM SHOVEL CO. 
MARION, OHIO, UV. S. A. 
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Vitrified brick pavement, properly con- 
structed, more than meets every modern 
requirement. It withstands grinding wear 
and seasonal changes, year after year. It 
needs little or no maintenance. And it also 
assures attractive appearance plus smooth 
riding. That’s service, that’s economy, 
that’s quality—all in this one pavement! 


For further information address National Paving Brick Manufacturers Asso- 
ciation, National Press Building, Washington, D. C. (Exhibitors at Ameri- 
can Roadbuilders Convention and Show, Atlantic City , Jan. 13-18, 1930.) 


VITRIFIED 


BRICK PAVEMENTS 


FACE THE FUTURE -:- PAVE WITH BRICK 
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ORTON CRANE & SHOVEL CO 
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That's an Elastite product 
there! 


a 


HE heavily traveled, sur- 
face-smooth Avenue “‘U” 
at Brooklyn, N. Y. Protected 
against expansion and con- 
traction stresses by Carey 
Elastite Expansion Joint, in- 
stalled longitudinally as well 
as transversely. 


And that’s why the road — stays — so — smooth 


HE concrete is wrinkle-proofed—perfectly and permanently pro- 

tected by Carey Elastite Expansion Joint. Notice that the joints 

are installed lengthwise as well as transversely—a doubly effective safe- 
guard against expansion and contraction strains. 


CAREY ELASTITE EXPANSION JOINT is made in sand- 
wich form. An inner filling of special asphalt composition, 
holding outer-sheets of asphalt-saturated felt, both prepared at Carey’s 
own plant and preformed under pressure. Easily installed, in any weather. 
Its protection is lasting and its cost is but a fraction of the finished 
construction job. Write for particulars on Expansion Joint installation. 


Tue Pure Carey Company, Lockland, CINCINNATI, OHIO 


EXPANSION 
JOINT 
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BIGGER GAS, Diesel or Electric motor ...97 H. P. in the gas 


engine with a follow through of smashing power for the 


peak loads. An improved “56” Tread Crawler —2 Speed 


Center Drive...longer, heavier, and more powerful than 
ever before. Simplified clutches with roller bearing boosters 
--. automatic dipper trip .... And improvements and refine- 


ments that make this the best machine Thew has ever built. 





ites MES cotati gsr ee ee 
enter Drive super- 


HE NEW heavy duty power plant and C 


structure convertible to crane, clamshell, or dragline... 
hoists, swings and travels simultaneously. New!y developed 
“64” and “68” Tread Crawlers with equalizer rocker 
arms...greater over-all length...increases supporting 
“u 


area...reduces ground pressure 15% to 25%... Noses out 


of soft material—rolls up and over broken ground....... 





Heavy Duty Lorain 75" 
BACKDIGGER 


a JS 


OE Te 


« He “S 
‘ : wei -. tae es 
~ =~ me N 

Ey ~ mal 


Li te ¢ 


N OT Wee “4 : adn. 


N improved backdigger boom with simplified, direct 
application of power to the dipper ... backed by a more 
powerful motor. New type “64” and “68” Tread Crawler 
2 Speed Center Drive...self adjusting to the unevenness of the 
ground ... equalizer rocker arms eliminate digging in... 


See these machines at the Road Show 
or write to us for complete descriptions. 


THE THEW SHOVEL COMPANY « LORAIN, OHIO 
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WAUKESHA 






















1930 MODELS 
ARE COMING 
STOP-LOOK-LISTEN 


LIENTS...engineer friends 

C ---and prospective users 
4 of Waukesha Power... all 

look each year to Waukesha for 









what’s new in power! 


The answer is—new manifolding ora 
new carburetion...new oiling .. new 
economy ...and a new “dark horse.” 


See for yourself Waukesha’s tangible 
contributions to progress ... the im- 
provements in design, construction 
and operation...as they are embodied 
in the new Waukesha engine models 


to be disclosed at the Road Show. 





WAUKESHA ENGINES 


WAUKESHA MOTOR COMPANY 
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Forget Your 


Concrete 
Curing 


Troubles 


You can bid all your concrete curing 
troubles farewell forever by discarding 
the old, time-worn methods of cur- 
ing. You can speed up construction, 
open your roads in half the time, cut 
costs, and know that your pavements 
will stand up under heavy traffic if 
you use Dowflake Calcium Chloride 
as your curing agent. 





Dowflake is a clean, white, odorless 
flake that absorbs moisture from the 
air. It holds this moisture for long 
periods of time, accelerates the set 
of concrete and gives it a higher than 
normalearly strength. Properly used, it 
reduces the tendency to surface voids 
and pitting and minimizes the freez- 
ing danger. 


Dowflake gives remarkable results 
either as a surface curing agent or 
in the mix. And it is easy to handle 
and apply. Write for our free book, 
*““How to Cure Concrete,’’ and other 
information. 


THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


Be sure to visit the Dowflake Dis- 
play at the Road Show, Atlantic 
City, January 11th to 17th inclusive. 





PATENTED FEBRUARY !7- 1925 


DOWFLAKE 


CALCIUM CHLORIDE 
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Speeder Machinery Corporation 


Pioneer manufacturers of full revolving, fully convertible, one-half yard gasoline shovels 


I201 South Sixth Street, West Cedar Rapids, Iowa, U.S. A. 


When writing to advertisers please mention Roaps anp Strreers—Thank You. 
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the accumulated experience of many engineers, con- 
tractors and builders throughout the nation in— 


The Methods and Costs Library 


This List of Subjects Covered 








The value of this library can be fully 

91} ; ah Engineering Economics — Prices 
realized ms only one way, at your elbow, and Wages — Hauling — Excavation 
accessible for reference as job succeeds job Economics — Standpipes — Con- 


pecmpaghes F ‘ crete Construction — Dams — Reser- 

Gillette's Handbook of Construction in your own experience. We know this from _ voirs, and Water Works—Water 
age strate . Treatment Plants—Irrigation—Land 
a the reports of contractors and engineers Drainage — Sewers — Garbage Dis- 
posal— Roads and Pavements — 


eee who date the growth of their business pros- B¥ia.c; and Culverts—Steam Rail 
Dane's perity from their first reference to these ways and_Tunnels— Docks and 


eee” * pee Wharves—Electric Motors — Lights 
New Second Edition volumes. —Miscellaneous Costs—Earth Exca- 

349 Pages, 4%x7. Illustrated vation and Transportation—Rock 
Excavation—Steel Piling and Coffer- 


Price $6 
Thus, we do not ask you to buy them dams—Wood and Concrete Piles— 


— = , Concrete Costs—Concrete Form 
a first and learn their value afterward. We  Costs—Steel Reinforcing — Struc- 
Electrical Cost Data tural steel—Timber Work—Rough 

de Sk Ge te offer to put them at your elbow free of ana Finish Carpenter Work—Brick 
and Tile—Masonry—Plastering and 


Price $6 : 
ena charge for a trial. Use them. Get the flavor JPiibing — Painting — Sewers —- 
of their helpful counsel. Check your own Water Works—Conerete and Other 


“ae hie cen a - — 2 : ; Paving Costs—Equipment and Gen- 
SS habits in figuring costs or selecting meth- eral Labor Expense. 


Price $6 
_— ods, in comparison with the general stand- ‘ ~~ 
aes ‘ . Gillette Publishing 


ee ae ard practice among builders everywhere. 
Price $3 Company 


+ yy After you skim through the broad sub- Satins Rete 


struction Cost 
Keeping and 


Management” iect headings at the right, send the coupon. 221 East 20th Street 


standard treatise 
on organizing 

business for ; ; i 
business for Chicago, Illinois 
profit; 572 pages. 
Without charge 
when you decide Gillette Publishing Co. 


to keep the li- 221 E. 20th St., Chicago, Il. 


brary. 

Please send the Methods and Costs Library, postpaid, for examina- 
tion. In 10 days I will remit $6.99 in part payment and keep the 
books, or I will return them postpaid. If I keep them you agree to 


— Fob sca a en eo $32.00 Library 
. 
This _— 7 with this coupon 


City State. R&S-12-29 
Books sent on approval in U. 8. and Canada only. 
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These 5 Books for 


Constant Reference 
























































OEHRING 
> BY? 


ON’T let it be told you that it means 
just weight or the use of merely 
heavier metals of inferior strength! 


Trust the name of Koehring that no con- 
struction makes greater use of special 
metals and steels combining great 
strength with lightness! 


Koehring Heavy Duty construction 
means extra weight where extra material 
means longer service — it means always 
the best of metal and special steels — al- 
ways the liberality of bearings, dimen- 
sions and structural strength that con- 
tribute greater reliability of service, low- 
er maintenance, longer service life! How 
SIZES else could the Koehring have earned its 


Pavers — 27-E six cylinder Waukesha engine, au- ‘ 2 ‘ 
=~ dee ab & & Coane Waukesha outstanding reputation for long life? 


ibgra mers — Built f 1 f d- . ° 
wayne to 27" widths; attachable to 27-2 Paver. Koehring Heavy Duty is always the 


Constructi Mix — 14-S, 21-S, 28-S. Trucks : . 
or skids; rubber tires optional. 28-8 skids only. greatest value you can buy in a mixer. 
weigh be! attachments on 14-S. Comply with A. é 

. Standards. 


Dandie Mixers — 5-S, 7-S, 10-S. 5-S single or four 
cylinder, 7-S two or four cylinder, 10-S four cylinder Division of National 
gasoline engine. Chasgies skip or low charging hop- Equipment Corporation 
per and platform. Rubber tired or steel rimm : 

wheels. Comply with A. G. C. standards. 


KOEHRING COMPANY wisconsin 


PAVERS, MIXERS—GASOLINE SHOVELS, PULL SHOVELS, CRANES AND DRAGLINES 
Sales Offices and Service Warehouses in all principal cities 
Foreign Department, Room 579, 50 Church Street, New York City 


Please mention Roaps AND Srresrs—it helps. 





Wheel 
Specialization / 


ITHIN every factory and every depart- 

ment in a factory there is specialization. 

' One man designs a better motor, another 

makes a better gear. Each becomes a specialist 
and the world profits by a better product. 


French & Hecht specialize in the design and 
manufacture of Steel Wheels of all kinds—for 
Industrial Tractors, Road Machinery, Farm 
Implements, Motor Trucks and Busses, Trail- 
ers, Wheelbarrows, Carts and other equipment. 


French & Hecht have specialized for years in 
the research and study of wheel application 
and engineering and have developed more steel 
wheels than any other organization in America. 


So extensive are the experience and the facilities 
of this organization for the development and 
In French & Hecht Steel Wheels, each manufacture of steel wheels for all applications 
gene eiweusin Ret Sy saa that French & Hecht service usually means a 


process that expands the spoke in the 


andy SY FN TN distinct saving to manufacturers, and always 


time forms a shoulder on the outside 


dal 4 heinside. Th k , 
Se iatensd ap the ae. tu © eae the assurance of superior wheels. 
manner . French & Hecht is a dis- 


tinct type of steel wheel. Many of its FRENCH & HECHT, Ine. 


important features of construction 


and refinements are exclusive. Wheel Builders Since 1888 


Davenport, lowa Springfield, Ohio 


FRENCH & HECHT 


STEEL WHEELS 
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Separate 
Scale Beam 
for Each 


Aggregate | 


_. 
i 
















Auxiliary Scale 
Weighs Water 








B | One-Man Operation] fi. 

































Standard Smith 
Tilting Mixer 





Same 
Height 


















as 
Standard 
Smith 
Mixer 
Without 
Weighing 
Equipment 











for CENTRAL MIXING PLANTS— 
rately proporions ALL materials by WEIGHT and then gary ghs All 


thoroughly mixes them—Standard Smith Mixer and hop- 


per used—No need for additional weighing hoppers— Vi- th A fe 
brating device cleans hopper and allows scale to return to eC Jorega eS 
balance—Centralized control with one-man operation—a ° 

compactly built unit with fast portability—Easily applied ~the 444 Mixe S/ 






to any of the larger size Smith Mixers in the field—Re- 
quires less capital and effects tremendous savings in oper- 
ating costs. Write for complete descriptive information. - 


THE T. L. SMITH COMPANY 


1091-32nd STREET, MILWAUKEE, WISCONSIN 


Division of National Equipment Corporation 
Sales Offices and Service Warehouses in all principal cities. 


SHITR MIX 


Do you mention Roaps anv Strests when writing? 
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Send for this catalo 
which deccribes FWD TWENTY-EIGHT STATE HIGHWAY DEPARTMENTS HAVE PURCHASED THEM 
rucks as applied to 

road work in detail. 






| ise the FWD Truck you get a complete . . . de- 
pendable . . . all-purpose power unit. One that 
will economically cope with the “toughest” of 
your road jobs. . . one that is built to stand the 
use and abuse of heavy service. 







Put a FWD Truck to road building, maintaining, 
heavy hauling or any other of your work. Watch 
it pull through soft, sandy, muddy soils under ca- 
pacity load. Measure its speed by the daily miles 








oe re ae 
See POR wet nag 


a of road it maintains . . . then you will know what 
“ FWD Trucks-are made the FWD principle of distributing the load and 
iy gecesi, in 2 to ton sizes... P P 8 

os i dons wheel wachn, da power to all four wheels means to you in terms 


WY wheel trucks . . . ° 
yy tractor trucks. of money-savings. 
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FWD Engineers have designed and perfected a 





line of Trucks which will more dependably serve 


a 
, /) ee ay your field. Let us give you the complete story. 


Vy Yff, 







Write for specific folders today. 






The Four Wheel Drive Auto Co., 


Clintonville, Wisconsin 
Canadian Factory, Kitchener, Ontario 
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No. 10 Pioneer Screening, Crushing and Loading Plant, one man operated. hooked up 
with washed gravel plant for hard-surfaced roads, operating in Rutland Township, 
Barry County, Michigan. Inquiry as to the success of the hookup may be made to the 
plant owner, E. A. Campbell, Contractor, 920 W. Lovell Street, Kalamazoo, Michigan. 



















New Profits 
from New 










The portability and economy of operation of 
Pioneer Screening, Crushing and Loading 
Plants is strikingly illustrated in the above 
picture. Here you see a No. 10 “Pioneer”’ 
Plant, hooked up with a washed gravel plant 
for hard-surfaced roads. The plant owner is 
thus able to obtain required crushed gravel Reve Shen, Goatees Me 
capacities of fine or coarse, washed or un- Conveyors, Shakers, Re- 
washed aggregates in various uniform sizes, volving Screens, etc. 

for either gravel or hard-surfaced 
roads. Long hauls are avoided. When 
the particular job is done, the Pioneer 
Plant is readily moved close to the 
next job wherever it is. 





















We manufacture a com- 
pletelineof 11 different sizes 
of Crushing and Screening 
Plants, also Loading Plants, 














Visit our exhibit, Atlantic City Road 
Show—January 13th to 18th, 1930 







IONEER GRAVEL 
Write us your requirements. EQUIPMENT MFG. CO. 
We have distributor near you. MINNEAPOLIS, MINN. 







Distributors and Service Stations everywhere. 
Write for name and address of one nearest you. 
When writing to advertisers please mention Roaps aNp Streers—Thank You. 









Like a 
hundred 


others, it has 





Tue Harahan Bridge, at Memphis, a combination 
railroad and traffic structure surfaced with more than 
130,000 square feet of Carey Elastite Asphalt Plank. 





the Elastite kind of a floor! 


E Harahan Bridge, at Memphis, carries 

an enormous shuttle of traffic over the 

Mississippi River between Tennessee 

and Arkansas. Yet its surface actually seems 

to thrive under this constant traffic tattoo. 

For the Harahan Bridge is floored with 

Carey Elastite Asphalt Plank—more than 
130,000 square feet of it! A 
dense, tough composition of 
asphalt, fibre and mineral 
matter, preformed into 
planks of required dimensions. 


THE PHILIP CAREY 


70 Please mention Roaps aNnp StaesTs—it helps. 


Grainless, decay-proof, even-textured, 
indifferent to extremes in temperature. And 
it actually knits and heals under traffic—com- 
presses into a surface-smooth, unified, un- 
broken mass. Carey Elastite Asphalt Plank 
is easy to install over any smooth surface, with 
but little interruption to traffic. 


ASPHALT PLANK 
. ++ for Bridge Flooring 


COMPANY, Lockland, CINCINNATI, OHIO 


























Reasons 
WHY 

Engineers Are Picking 

TELS MITH Crushers 




































Write for Catalog 153 

(Telsmith Primary 
Breaker) 

and Bulletin 2F3 

(Telsmith Reduction 
Crusher) 














breakage even by tramp iron. Held 
rigidly at top and bottom by ex- 
pansible bushings. This shaft serves as 
a huge steel bolt through the whole crusher. 


1 Fixed shaft, guaranteed “against 


Long sleeve eccentric, rotating on 

fixed shaft. Eccentric bearings are 

three times greater than in other 
gyratory crushers. Renewable babbitt 
sleeves. 


Crushing cone gyrates horizontally. 

3 The crushing pinch is as long at top 

of head as at bottom of the bowl. 

xerts full stroke on the big chunks just 

as they enter crusher. Very little slippage 
even with gravel boulders. 


Head and concave diameters are 
both greater than in other gyratory 
crushers, with consequent increase 
in receiving openings and crushing areas. 


Low-arched, heavily metalled crown. 
Made of STEEL, guaranteed against 
breakage by tramp iron. 


and heavy ribs. Itis made of STEEL, 
and guaranteed against breakage, 
even by tramp iron. 


F Frame is short—with thick walls 


less. Run in oil bath. Teeth never 


7 Steel drive gears, practically noise- 
strip until worn out. 


renewable babbitt bushings, auto- 


S Removable countershaft box with 
matic lubrication and sight feed. 


pletely housed with sight feed 
oiler. 


Q Pump drive gears are steel, com- 


Big oil supply tank, readily ac- 
i cessible and easily cleaned. Oil 

flow subject toinstantinspection. 
All oil strained and cooled before re-use. 


Gear oil pump. All bearings lubri- 
cated by oil under pressure, with 
perfect exclusion of dirt. 


Discharge chute is independent 
of crusher structure, attachable 
eT oe any position. No right or left-hand drive. 


ss Clean discharge. No clogging. 


TELSMITH 





























82 CAPITOL DRIVE 


Consult the nearest representative or write or wire direct to TELSMITH. 
CANADIAN REPRESENTATIVES: Canadian Ingersoll-Rand Co., Ltd., Montreal, P. Q. 





ll West 42nd St., 1442 Builders Bldg., Harrison Bldg., K. B. Noble Co., Maryland Eq. & 8. Co., 
New York City Chicago, TL Philadelphia, Pa. Hartford, Conn. Baltimore, Md. 

G. Kerr Co., Tower Mchy. Co., Barnett-Dunning, Inc. Milburn Mchy. Co., Brandeis M. & 8. Co., 
Pliteburghe Pa. Cleveland, Ohio Indianapolis, Ind. Columbus, 0. Louisville, Ky. 
Borchert-Ingersoll, Inc. V. I. Phillips Co. G. R. Mueller Co., V. L. Phillips Co., Choctaw C. & M. Co 
St. Paul, Minn. Kansas City, Mo. Birmingham, Ala. Oklahoma City, Okla. Memphis, Tenn. 


SMITH ENGINEERING WORKS Bs 
MILWAUKEE, WISCONSIN 






































Please mention Roaps anv Streers—it helps. 














Strengths You Can Depend Upon 


Tests on 7 Recent High-Early-Strength Universal Concrete Jobs 





3-day 
Kind and Compressive Testing Engineer and 

Locaticn of Work Strength Laboratory Contractor 

Ib. per sq. in. 











Concrete as commonly mixed 
and placed for pavement work. | (1500) 








3-day strength designed on the (2800) U. P. C. Co 


following 3 jobs: 


Scale Pit : E. H. Dre Chief Enginee: 
Duluth, Mesaba & Northern R. R. Minnesota Steel Co., D. M. & N.R. R;Peppard & Funes 


Proctor, Minn. Duluth 





| 
a 


Co., Superior, Wis., contractor 





Pavement Repairs | See Prapesien Geo. C. Diehl, County Engineer, 


Delaware Ave., Tonawanda, N. Y. | and a Erie County, N. Y. 





Industrial Driveway Robert W. Hunt Co., : 
Consolidated Company, Chicago | Engineers, Chicago Construction by Consolidated Co. 











3-day strength designed on the 


following 4 jobs: U. P. C. Co. 








Sica cea 


Ray Seely, City Engineer, 
| Ahlborn—Lavene, Construction Co., 
Hammond, Ind., contractor 


City Pavement Robert W. Hunt Co., 
State Street, Hammond, Ird. Engineers, Chicago 





Industrial Driveway Henry L. Howe. testing Ray F. Otis, engineer; James A. 


Standard Oil Co., Batavia, N.Y. | | engineer, Rochester, N. Y. — ae of 
| atavia, N. Y. 





City Pavement Portland Cement John A. McGarry & Co., Chicago, 
La Salle Street, Chicago Association, Chicago contractors 


| 
SS —— — 


} 
| 


City Pavement | Standard Inspection Co., Consolidated Engineering Co., 
Washington, Pa. Pittsburgh Wheeling, W. Va., contractor 

















High-Early-Strength Universal Concrete, in addition 
to its dependable strength, is both more watertight 
and more durable than ordinary concrete. It is 
obtained with the same Universal portland cement 
used for regular work by the application of tested 
imixing and placing methods. No special materials or 
cement are required. Full description of these methods 
will be sent on request. Just use the coupon. 





Universal Portland Cement Co. 


: Subsidiary of United States Steel Corporation 
‘. Chicago Pittsburgh Minneapolis Duluth Cleveland Columbus New York 


\ Concrete for Permanence 


When writing to advertisers please mention Roaps aNp Streers—Thank You. 
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hajthat no longer applies 
This Athens 
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According to 
Statistics 
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VERYWHERE 


A “GOOD ROAD” 
FAMINE... . 


Everywhere there are communities which have no share in 
this vast era of good roads. A billion and a half is spent each 
year on highway construction and maintenance and yet they 
still wade through the mud in winter and see their homes and 
fields blanketed with dust in summer. 


Read that homely line in the news from Nelsonville after their 
road was surfaced with Tarmac: ‘Folks down The Plains way 
were getting out their rocking chairs and erecting swings on the 
front porches yesterday. They are getting ready to enjoy life again 
down in that dust-emancipated section.” 


Limited mileages of high-cost surfaces have often monopolized 
highway appropriations. It is now apparent that it will be 
impossible to surface our vast mileage of roads unless we 
establish a balanced budget to permit the building of greater 
mileages with those types which are more economical to 
construct and yet carry the traffic under all conditions. 


With Tarmac you can pave five or six times as many miles, 
with the same appropriation. Let us send you information 


about Tarmac. 


AMERICAN TAR PRODUCTS COMPANY 


General Offices: KOPPERS BUILDING, PITTSBURGH, PA. 
New England Division: Tar Products Corporation, Providence, R. I. 


PLANTS 
Utica, N. Y. Providence, R. I. Follansbee, W.Va. 
Birmingham, Ala. St. Louis, Mo. 


Chicago, Ill. 
earny eJe 
Hamilton, O. St. Paul, Mina. New Haven, Conn. 


Milwaukee, Wis. 
Youngstown, O. 








"The Plains” Road, 
Athens Co., Obio, sur- 
faced with Tarmac. 
Read the newspaper 
— ry which tells 
what that road 
means to the people 
who live along it. 


MAKES GOOD ROADS 


> 


2 
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Visit the Tarmac booth at the Road Show of the American Road Builders’ Association, Atlantic City, January 13 to 18. 








NV pea a radius of 50 miles of your headquarters there are, right now, 
Pmoelustelinmeretititicce Melttilelsme) ae ieleemue-te(m Oe mmarliar MO tkyocr) 
Truck Crane will handle at a profit to yourself. § These photographs 


show a few of the types of jobs, on which Universals earn real money. 
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UNIVERSAL 





















Priming and Foot Valves are Abolished with 
this 100% SELF-PRIMING Line of Centrifugals 


All advantages of other types... plus 3 times their increases lift and volume! Simplest vacuum pump ever 
capacity! Lift of 27 ft....5 to 10 ft. more than ordinary designed...just one moving part! All working parts 
centrifugals! Muddy water won’t clog it! Absolutely run in oil bath! Sizes for biggest and smallest jobs... 
automatic...maintains continuous high vacuum! Primer __ with gasoline or electric motors. 


Get new 1930 prices on Jaeger-Barnes line of TRIPLEX ROAD PUMPS 
DIAPHRAGM, PLUNGER and CENTRIFUGAL PUMPS! 


JAEGER MIXERS-PUMPS 
HOISTS—Information Slip 
The Jaeger Machine Company 

223 Dublin Ave., Columbus, O. 


Send catalog and prices on 
Pumps 0) Non-Tilt Mixers 0 
Tilters () Timken Roller Hoists 1 









DIAPHRAGM 
PUMPS 

















TRIPLEX ROAD PUMPS 











FKCAVATORS 
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FA.LAPORT 


CORPORATION 


“Not a dollar for repairs in seven 
months” is one of the reasons J. A. 
Laporte Corporation, of Wassaic, New 
York, bought their second LIMA “101.” 

Performance counts and LIMA“101” 
records in all sections of the country are 
building unequalled excavator records. 

Send for acopy of Bulletin 291 which 
illustrates and describes the many ad- 
vanced features found in Lima Shovels, 
Draglines, Cranes and Dragshovels. 


The Ohio Power Shovel Co. 


Division of Lima Locomotive Works, Inc. 
LIMA, OHIO, UV. S. A. 


Western Office Eastern Office 
846 Straus Bidg.. Chicago 2351 Graybar Bidg., New York 








The Ohio Power Shovel ————— 
Co. is represented throughout chet te Line re mets 
the United States by reliable Firm name 
equipment dealers. Write 
us for the name of the one 


nearest you. 





Address 
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PUSHING THROUGH WITH A 


General 


With its unceasing, indomit- 
able power, the GENERAL 
drives steadily and speedily 
forward pushing through 
the toughest jobs to a prof- 

itable completion. 








THE BIG #2 YARD GENERAL 


CONVERTIBLE 
CLAMSHELL DRAGLINE 
BACK HOE CRANE 
SKIMMER 













DISTRIBUTORS IN 
PRINCIPAL CITIES 
GENERALS 
EVERYWHERE 


THE GENERAL EXCAVATOR CO. 


MARION, OHIO x 
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Russell Bloser Patrol Geaders Are 









Grader service ‘+ an endless suc- bearing that does all things well 
cession of stresses and strains And the aatainn poo frem 
Radial, thrus “and d Timken endurance are matched 
loads, friction, shock. —all by Timken ao ting and maintenance 
¢ present in varying the time economies Y o ie tion is foiled; power con- 
But the Caterpillar Tractor Company, builder served; fue’ ood. t saved; machine 
of Russell Motor Patrol Graders, have fore- life ee rolonged...by the exclusive co: m 
stalled these forces of destruction by equi: ippi ng of Ti tapered construction, 
their machines — en my re bom Tien no TIVELY ALIGNED ROLLS and 
hard service points—for Tim 
HE TIMKEN eeaane Seance ne Qsepene. CANTON, OHIO 


TIMKEN 2 retter BISAIRINGS 











100% 
For 
Highways 





























GILLETTE 





There’s Only 
One Road 


Show Issue 


Is Your 
Space 
Reserved? 


Put Your First 1930 Message Over the 
Top in January Roaps AND STREETS 


Total Circulation 27,000, Certified Audit 
of Geographical Distribution and Occu- 


pational Analysis 


Editorial pages, advertising pages, devoted 
entirely to roads and streets. Detailed 
descriptions and illustrations of Road 
Show Exhibits. Statistics of 1929 Con- 
struction and Outline of. work for 1930. 


\ Fo rms Close | 
( December 20th ( 


PUBLISHING COMPANY 


Established 1906 


Executive and Editorial Offices: 221 East 20th Street, Chicago 
Los Angeles 


San Francisco 


Cleveland New York | 













































Ww W. Crosby. B.C.E 

C.E D.Sc. Eng.F 

A.A.S., F.R.S.A Mein 
A.S.C.B., et 


George E. Gocdwin, 
Mem. A.S.C.E., Mem. 
Am. Assoc. Eng. Form- 
erly Chief Civil Engin-er, 
National Park Service U. 
S. Department of the In- 
terior. 





GAIN 


an Up-to-the Minute 
Viewpoint on 


HIGHWAYS 


Out of a wide experience these au- 
thors present to you some theory and 
a great deal of practical material, 
including accurate graphs, tables, dia- 
grams and pictured examples. Just 
published, this book makes its points 
with a full awareness of modern 
high speed highway requirements. It 
is free of the handicap of many 
works on this subject, written only a 
few years ago, without knowledge of 
today’s conditions. 





You will be free to estimate the gain 
this book will bring you in your own 
work, after only a casual reading. 
You may borrow the book to decide 
whether you recognize an opportu- 
nity for greater profit in keeping it, 
or whether you wish to return it. 
Just send the coupon below. 


3 Books in 1 


GILLETTE PUBLISHING CO. 
CHICAGO, ILL. 


HIGHWAY LOCATION 
and SURVEYING 





Read This 
Table of 


Contents 


Book | Notes on 
Highway  Loca- 
tion. Traffic Ac- 
tualities and Pos- 
sibilities, Speeds 
and Safety, 
Signs, Align- 
ment, Grades, 
Widths, Recrea- 
tional Use of 
Highways Affect- 
ing Their Loca- 
tion, By-Passes, 
Economics and 
Formulae, Loca- 
tion Procedure. 


Book I! Notes on 
Mountain High- 
way Location. 
Controlling Fac- 
tors, Kinds of 
Surveys, Struc- 
tural Considera- 
tions, General 
Standards, Esti- 
mates, Costs of 
Making Surveys, 
Etc., General In- 
structions to En- 
gineering Assist- 
ants. 


Book II! Notes 
on Highway Sur- 
veying. 





Gillette Publi. Co. 

221 E. 2ist St., Chicago, til. 

Please let me read Highway Loca- 
tion and Surveying as you suggest. 
Send the book postpaid on 5 days’ 
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free trial. At the end of that time You May Inspect the 

I will return the book, postpaid, or ° ; 

remit $5 and keep it. Book with This Coupon 
PR cotskns Dhicssteiadeddtibiabctiaintila eee ube 





R&S-12-29 








DIETZ 


LANTERNS 













MONG all the confusing traffic and 

danger lights seen along the highways 

there is one—perhaps only one—which 
is universally understood. 


THAT is an inexpensive RED Lantern— 
made by DIETZ. 


And because a brighter red light affords 
greater protection to all concerned, many 
highway, water works and sewer contrac- 
tors use Dietz Cold Blast LITTLE 
WIZARD—the little lantern with the big 
light—always dependable. 


R. E. DIETZ COMPANY 
NEW YORK 
Largest Makers of Lanterns in the World 


FOUNDED 1840 





























Did anyone ever fully explain to you 
why a Diesel engine will materially in- 
crease the production of a power-driven 
machine? 

It is primarily a matter of torque at 
speeds less than the normal operating 
speed. This point is illustrated graphi- 
cally by the above curves, which show 
the superior torque characterictics of a 
Buda-M.A.N. Diesel engine, as com- 
pared with a heavy-duty gasoline engine 
of equal horsepower rating. The area (in 
red) between the curves represents the 
amount of reserve power possessed by 


POWER SPEEDS 


atl 


1000 R.PM. 









ROU 


















the Diesel, enabling it to take the over- 
loads and “pull out” without stalling. 

That is why shovels, draglines, crush- 
ers and other mobile and stationary 
equipment powered with the 92, 120 or 
180-hp. Buda-M.A.N. Diesel are giving 
as high as 15% greater production, and 
giving it day in and day out. 

It will pay you to specify Buda- 
M.A.N. Diesels. Use the coupon and 
enclose an outline of your power re- 
quirements, so that detailed information 
can be sent to you. 


THE BUDA COMPANY 


HARVEY (Chicvee) ILLINOIS 


Suburb 












« HKver-lengthening R 








e Gail company 


New York 
St. Louis 
Detroit 
Buffalo 
Providence 
Baltimore 
Lebanon 


Chicago Philadelphia 
Minneapolis Boston 
Cleveland ——— ham 
Kansas City Te aol 
Syracuse Cincinnati 
Toledo Rochester 
Youngstown Bethlehem 


In Canada: 


THE BARRETT COMPANY, Ltd. 
Montreal, Toronto, Winnipeg, Vancouver 





EN years ago, the average day’s run of the motor tourist was 

110 miles. Today it is 234 miles. There are not a few purposeful 
pilots who do 500 miles in a single day’s going. What a contrast 
with 1909—when our country consisted largely of people limited 
to a daily radius of 15 miles! 


Automobiles and roads have become a great determining factor 
in social life, farm prices, property values . . . even the stock market. 
Roads. constitute the warp into which modern transportation has 
woven the new prosperity. 


But automobiles are increasing faster than pavements. More and 
wider roads—not just more and faster automobiles—are needed. 


There need be no waiting—no burdensome financing—if your 
community adopts a Tarvia program. Twenty-five years of low-cost 
construction and economical first-class performance have proved 
Tarvia. It is the road enabling maximum economy in use of local 
materials— equal to every traffic requirement—long-lasting, skid- 
safe and smooth. 


FOR ROAD CONSTRUCTION 
REPAIR and MAINTENANCE 


Yes—we would like you to mention Roaps ANp STREers. 








DISTRIBUTOR NEws 


The Distributor’s Department in 
the Gillette Construction Group 
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Annual Meeting, Chicago Equipment Distributors’ Association, November 8, 1929 


A Banquet of Food and Harmony 


The Chicago Equipment Distributors’ 
Association celebrated its second birth- 
day, Friday, November 8th, with a ban- 
quet at the Midland Club, Chicago, with 
a reported attendance of 100 per cent. 

In describing the scene we quote one 
of the members who was present: 

“What a sight for the eye! Con- 
tractors’ Equipment Distributors ot 
Chicago breaking bread and drinking 
distilled water at one time in one place 
in perfect harmony.” 

The president of the association pre- 
sided, outlined the work accomplished 
during the first two years and antici- 
pated accomplishments to come. 

The Chicago Equipment Distributors’ 
Association is an Illinois corporation 
organized not for profit. In laying the 
foundation .for this association the 
members believed that the manu- 
facturers whom they represent, the 
people they serve and the distributors, 
themselves, would all profit by adopting 
a systematic plan for bringing the dis- 
tributors in the Chicago territory to- 
gether in a spirit of cooperation to 
advance the interests of all concerned. 

One of the members speaking for the 
association said: “In this day and age 
better business methods are demanded 


84 


by both buyer and seller. The latter 
must represent his Company one hun- 
dred per cent, he must stick to the 
truth and above all be a man and a 
salesman. All distributors’ represen- 
tatives must be educated to know their 
products better and the application in 
such a way as to have and hold the 
confidence of the prospective buyer.” 

To accomplish these aims and bring 
the equipment distribution business to 
its highest point of service explains the 
purpose of the association. Several 
speakers took part in the annual meet- 
ing which closed with an expression of 
confidence in the success of the under- 
taking. 


William Ogden Made Man- 
ager of Highway Industries 


Believing that there are a number 
of lines of work throughout the year 
whereby the Manufacturers’ Division of 
the American Road Builders’ Associa- 
tion may serve their members to ad- 
vantage, a plan has been adopted for 
closer cooperation in development of 
the affairs of this division, and Mr. 
William Ogden has been appointed as 
manager. 


In a statement issued by Mr. P. L. 
Griffiths, president of the Manufactur- 
ers’ Division, he said: “Mr. Ogden will 
devote his full time to the work of the 
division and will be the representative 
of the highway industries at the head- 
quarters of the American Road Builders’ 
Association. As such he will develop 
and carry on, under the supervision 
of your executive committee, such ac- 
tivities as may be of value to the manu- 
facturers of equipment and materials 
used in the road building industry.” 

Mr. Ogden was appointed at the time 
the Highway Industries group met in 
Atlantic City for allocation of road 
show space, and he is now established 
in permanent headquarters in the 
Washington offices of the Road Build- 
ers’ Association, National Press Build- 
ing, Washington, D. C. It is stated 
that he will travel extensively among 
manufatturers and members of the 
highway industry. 

For many years Mr. Ogden was asso- 
ciated with the Austin-Western Road 
Machinery Company and the Lakewood 
Engineering Company and brings to 
his new position a wealth of experience 
in the highway field. He has a nation- 
wide acquaintance among State high- 
way engineers and other road officials 
and builders. 








Weighing 
BATCHER 
Plants 


This 100-Ton Blaw-Knox 
WEIGHING BATCHER- 
PLANT is an efficient and 
dependable unit in the road 
building organization of M. 
Bennet & Sons, Indiana, Pa. 











Blaw-Knox WEIGHING BATCHERPLANTS 
are playing an important part in the road building 
programs of 1929 throughout the country. 


Contractors everywhere prefer Blaw-Knox Weigh- 
ing Batcherplants because they are designed by 
engineers who know what the contractor wants 
and needs. 


Self-Cleaning; portable; equipped with accurate 
and speedy WEIGHING BATCHERS for the 
weighing of one, two or three materials. The oper- 
ator watches the TELL-TALE DIAL and checks 


Meet Us every batch for over-weight or under-weight. 


at the 
27th Annual 


ROAD Blaw-Knox WEIGHING BATCHERPLANTS 
SHOW at : are made in a complete range of types and sizes, 
Atlantic City a RY —_ fully described in Bulletin No. 1105. MAIL 


oy - wy 1990 ae en THE COUPON for your copy. 


———————— 
vy Se 








Se The ORD Road Finisher | 2003 Farmers Bank Bidg., Pittsburgh, Pa. 
ee | Send me a copy of Bulletin No. 1105-Blaw-Knox 
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Alexander L. Schuhl 


Alexander L. Schuhl, manager of the 
Philadelphia office of the Independent 
Pneumatic Tool Company, died sud- 
denly, of pneumonia, on October 20th, 
after an illness of only a few days. 
Mr. Schuhl was born in Philadelphia, 
May 25th, 1884. 

After finishing school, Mr. Schuhl 
entered the services of Wm. Cramp & 
Sons Ship and Engine Building Com- 
pany, as a machinist apprentice and 
worked there until he became foreman 
of the pneumatic tool room. Resign- 
ing from this company in 1917, he 
joined the sales organization of the In- 
dependent Pneumatic Tool Company, 
and was appointed manager of the 
Philadelphia office in 1924. 


Philadelphia Quartz Company 


Opens Plant in Baltimore 
Establishment of a.branch plant in 


Baltimore by the Philadelphia Quartz |; 


Company, 121 S. Third street, Philadel- 
phia, for the manufacture of silicate of 
soda has been announced by H. Findlay 
French, director of the Industrial 
Bureau of Baltimore. 

The Philadelphia Quartz Company is 
stated to be the oldest and largest pro- 
ducer of silicate of soda in the country. 


It will celebrate its 100th anniversary | 


in 1931. Its Baltimore plant, work upon 
which. will begin immediately, will be 
situated upon a four-acre tract of land 
in Locust Point, at Fort avenue and 
Decatur street. 

Silicate of soda is one of the raw ma- 
terials for the Doucil water softner, 
and it is a valuable means for control- 
ing rusty water in the home or in the 
city supply. A special form serves as 
a hardener for concrete roads and still 
others to make cements for resisting 
acids and other needs of chemical 
manufacturing. 

The company’s. general office is lo- 
cated at Philadelphia, Pa., and it now 
has factories at Rahway, N. J., Chester, 
Pa., Gardenville, N. Y., Anderson, Ind., 
Kansas City, Kansas, St. Louis, Mo., 
Utica, Ill., and the Phila. Quartz Co. 
of California, Berkeley, Cal. 


Young Radiator Reports Peak 


Production 


The Young Radiator Company of Ra- 
cine, Wis., manufacturers of copper 
heat transfer products, reports it has 
reached its peak production of indus- 
trial type, internal combustion engine 
cooling radiators for trucks, power 
units, compressors, industrial machin- 
ery, hot water forced draft automobile 
heaters, and new type forced draft 
heating units for factories and 
buildings. 

Mr. F. M. Young, president of the 
company, states that plans are under- 
way to double the manufacturing pos- 
sibilities during the coming year, and 
that much additional machinery looking 
toward increased production has al- 
ready been installed. 
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In speaking ot the business, Mr. 
Young said: “This company has pur- 
posely withheld accepting certain large 
contracts due to its desire to take care 
of its established trade which is known 
to fluctuate, but with the additional 
equipment at least two times the pre- 
vious production can be attained. In- 
crease in accounting, purchasing and 
engineering department personnel has 
also been made to promptly take care 
of, and control the additional work.” 


<i 
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“Caterpillar” Appoints Cham- 
bers Western Manager 


H. H. Chambers, former assistant 
sales manager of the eastern territory, 
has been appointed sales manager of 
the western division with headquarters 
at San Leandro, California, for the 
Caterpillar Tractor Company. 





H. H. Chambers, Newly Appointed Western 
Sales Manager for Caterpillar Tractor Co. 


Mr. Chambers succeeds I. E. Jones, 
who according to announcement issued 
by the company, is embarking on an 
extended trip through foreign lands in 
the interests of the export sales divi- 
sion. FE. I. Stoffer, former district 
representative in Pennsylvania and 
New York for Caterpillar, will take 
Chambers’ place in the eastern division. 


The appointment of Mr. Chambers to 
his new position is announced as a 
promotion, his connection with the com- 
pany having started fourteen years ago 
as a laborer on the assembly line, 
where he spent three years. He served 
in the army during the World War and 
rejoined the Caterpillar company as a 
member of the sales promotion and 
advertising department. Later he spent 
three years as salesman and general 
manager for a Wisconsin Caterpillar 
dealer. 


Milwaukee Firm Makes Big 
Gravel Plant Shipment 


to Russia 

The Amtorg Trading Company, said 
to be official purchasing agents for the 
Russian Soviet Government, placed an 
order with the Smith Engineering 
Works of Milwaukee, for eight carloads 
of gravel plant machinery, which has 
recently been consigned to Soviet 
Russia. 

The plant will be placed in operation 
next spring and will furnish material 
for the construction of an 80,000 kw. 
hydro-electric plant near Leningrad. 
According to announcement, the plant 
when completed will be the largest one 
outside of the United States. 

Two units with a washing and screen- 
ing capacity of 300 cu. yd. an hour, 
each, make up the plant. The main 
washing and screening cylinders of the 
Telsmith Hercules washing screens are 
72 in. in diameter by 24 ft. long, while 
the sand jackets are 99% in. in diam- 
eter, by 14 ft. in length. Each of these 
sereens weighs 30,000 Ib. and has a 
capacity of 300 yd. per hour. The 
screens are equipped with Timken 
tapered roller bearings which greatly 
reduce the frictional load. A man of 
ordinary strength is said to be able to 
turn the screen by hand. 





Whitcomb Company 


Expand 

The Geo. D. Whitcomb Company of 
Rochelle, Ill., announces the completion 
of a new factory addition to be used 
primarily for the manufacture of large 
oil-electric and large gear drive loco- 
motives. 

According to announcement the ex- 
pansion is due to the increased business 
of the company, and they contemplate 
another addition to the office at an early 
date, as well as a plant extension dur- 
ing the early part of the coming year. 

The Whitcomb Company manufac- 
tures modern motive power and has a 
complete line of gasoline, distillate, 
diesel, trolley, storage battery and oil- 
electric locomotives in sizes from 2 to 
100 tons. <- 


Eastern Manufacturer Returns 


from Southwestern Trip 

Mr. Earle S. Philips, vice-president 
of the Good Roads Machinery Company 
of Kennett Square, Pa., has recently 
returned from an extended business trip 
into the southwest section of the coun- 
try, his objective being San Antonio, 
Texas. Mr. Philips reports conditions 
very good indeed in the southwest, and 
he is anticipating a good fall and win- 
ter business from that section. 

During the trip Mr. Philips visited 
the Muskogee Iron Works Company of 
Muskogee, Okla.; J. B. Harbison Equip- 
ment Company of Little Rock, Ark., 
and C. P. Hollingsworth, San Antonio, 
Texas. 
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T King of Prussia, on the outskirts of Philadelphia, 
two heavily-traveled highways cross the road 
connecting Paoli and Norristown. This is historic 
country; the old Inn at King of Prussia (shown above), 
built in 1709, serves the motorist today just as it served 
the traveler in the Revolutionary days when General 
Washington led his troops past its doors on march to 
Valley Forge. 

To avoid troublesome detours and the expense of 
building temporary bridges while repaving these 
two intersections, the Golden Contracting Com- 
pany, contractors for the repaving, used “INCOR” 
Brand Perfected High-Early-Strength Portland Ce- 
ment. The concrete at both intersections was ready 
for traffic within 24 hours after placing. The photo- 


Placed Saturday Afternoon— 
Opened to Heavy Sunday Traffic 





graph reproduced above shows a car moving over 
“INCOR” concrete less than 24 hours old. 


Indeed, to avoid delays to heavy Sunday traffic, 
one-half of one of the intersections was placed on 
Saturday afternoon and opened next day in time to 
help the Sunday drivers get back home in comfort. 


“INCOR” makes 24-hour concrete practical. The 
rugged permanence and dependability of Portland 
cement concrete is assured, for “INCOR” is a Port- 
land cement. 

Use LONE STAR Cement for all concrete con- 
struction work where time is not the principal 
factor. When time means money, it pays to use 
“INCOR’* Brand Perfected High-Early-Strength 
Portland Cement. 

"Reg. U. S. Pat. Off. 


INTERNATIONAL CEMENT CORPORATION 








n,, & PERFECTED 
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342 Madison Avenue, New. York 


SUBSIDIARIES 


LONE STAR CEMENT CO. PENNSYLVANIA 
Philadelphia, Pennsylvania 





LONE <<" “STAR 
ee 


THE LONE STAR CEMENT CO. (KANSAS) 


LONE STAR CEMENT COMPANY ALABAMA 
Birmingham, Alabama 


Kansas City 
LONE STAR CEMENT CO. VIRGINIA,*Inc. ARGENTINE PORTLAND CEMENT CO. 


Norfolk, Virginia 


Buenos Aires, Argentina 


LONE STAR CEMENT CO. INDIANA, Inc. LONE STAR CEMENT CO. NEW YORK, Inc. LONE ia = Reyes yd COMPANY TEXAS 


Indianapolis, Indiana 


THE CUBAN PORTLAND CEMENT CORP. 


Albany, New York 


LONE STAR CEMENT CO. LOUISIANA 
vana, Cuba New Orleans, Louisiana 


llas and Houston, Texas 


URUGUAY PORTLAND CEMENT COMPANY 
Montevideo, Uruguay 


One of the world’s largest cement producers—I13 mills . . . total annual capacity 21,000,000 bbls. 
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Manufacturers or Distributors 

















Editor’s Note.—From time to time 
we receive letters from distributors 
wishing to be put in touch with manu- 
facturers of certain lines of equipment, 
or from manufacturers seeking repre- 
sentatives for their products. Items of 
this kind will be published and names 
and addesses furnished interested per- 
sons upon request. 


New Lines Wanted 


Equipment distributor in Pacific 
Northwest desires line of road building 
equipment, structural building equip- 
ment, dump bodies and truck hoists. 


Distributors of contractors’ and build- 
ers’ machinery and equipment are seek- 
ing line of road forms, road finishers, 
batcher plants, clamshell buckets and 
drag line buckets, for northern Cali- 
fornia terirtory. Now stocking equip- 
ment for several well known machinery 
manufacturers. 


Manufacturers’ agents representing 
well known lines of water works equip- 
ment desire to secure line of pipe push- 
ers and other similar equipment for 
California and western Nevada terri- 
tory. 


Road machinery distributor would like 
to secure exclusive sales rights for 
state of Mississippi for line of auto- 
matic or self-loading wheeled scraper. 


A Michigan distributor, with many 
years’ experience, representing at this 
time prominent manufacturers of pump- 
ing machinery, offers the services of 
an established representative to manu- 
facturers needing increased facilities 
in this region. 


Manufacturers’ representatives lo- 
cated in New York would like to add 
line of heavy contractors’ equipment of 
established reputation, other than the 
lines now handled by them. They would 
like exclusive sales rights for such 
equipment. 


Canadian distributor of equipment 
for water softening, filtration, sewage 
purification and pumping is interested 
in securing exclusive sales rights for 
kindred equipment in the Dominion. 


Equipment distributor located in 
Michigan desires to add two or three 
good lines to serve territory in south- 
eastern part of state. 


Wanted for Buffalo, Niagara Frontier 
and Western New York territory a good 
power and heating boiler account. 


Distributor of building specialties 
covering a territory of 100 mile radius 
from Chicago is equipped to represent 
additional lines. 


Machinery distributor established in 
Porto Rico and Santo Domingo would 
be pleased to make arrangements to 
take on new lines in these territories. 


Machinery company in the east is 
interested in representing established 
lines of road machinery, with the ex- 
ception of graders. 


Distributor thoroughly familiar with 
bituminous materials and equipment 
for handling, wishes to add to present 
lines. Covers Wisconsin and Illinois 
territory. 
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Representatives Wanted 
Manufacturer of truck, adapted to 
many uses, has attractive territory open 
in Missouri, Kentucky, Kansas, Ne- 
braska and several southern states. 


Manufacturer of hoisting machinery 
and air compressors has open territory 
in New York and New England states 
for aggressive distributor. 


Manufacturer of excavating equip- 
ment desires to build up distribution 
organization throughout the country. 


Manufacturer of non-clogging sew- 
age pumps, both horizontal and vertical, 
as well as water works pumps suitable 
for municipalities of 50,000 or 60,000 
people, is interested in securing addi- 
tional sales representation. 


Manufacturer of two-cycle oil and gas 
engines, in sizes from 30 to 125 hp., 
adaptable for water works and many 
industrial purposes, wishes to establish 
points of distribution throughout the 
country. 


Well established manufacturers’ rep- 
resentatives wanted to handle sand and 
gravel pumps and equipment, in key 
cities, by successful manufacturer of 
high grade dredging pumps and hy- 
draulic dredging equipment. Give 
character of equipment now being 
handled and territory covered. 


Manufacturer of patented luminous 
highway danger signs and signals is 
interested in securing aggressive rep- 
resentation in various parts of this 
country and Canada. 


District representatives wanted for 
sanitary engineering specialty used ex- 
tensively. in the water works, sewage 
and swimming pool fields. 


Distributors wanted for deep-well 
turbine pumping unit. Product serves 
small industrial plants, private estates 
and farmers. 


Manufacturer of water works brass 
goods would like to make proposition 
to manufacturers’ representatives call- 
ing on water works’ trade. 


Attractive territory available for ex- 
perienced men to handle contractors’ 
labor-saving equipment by old estab- 
lished company. Equipment backed by 
national advertising. 


New York corporation wishes to es- 
tablish agencies throughout the coun- 
try, prefer men specializing in heating 
and ventilating equipment. 


A manufacturer of paving expansion 
joints is looking for distributors for 
northern California territory. 


Manufacturer of metal lath, corner 
beads, channels and reinforcing mesh 
desires to secure distributors for prod- 
ucts in the southwest and middlewest. 


Manufacturer of threadless pipe 
couplings and tees, with rapidly grow- 
ing business, is seeking additional rep- 
resentatives. 


Manufacturer of metal tie and spacer 
wishes to establish distributing points 
throughout the country. 


Manufacturer of mechanical spread- 
ers for cover material desires repre- 
sentation by organizations covering 
entire states. Several desirable states 
are still open. Number of inquiries 
now on hand for spreaders require im- 
mediate follow up. 


Manufacturer of automatic dipper 
trip, adapted to any type shovel (steam, 
gasoline, diesel, electric, etc.); with 
rapidly growing business, is seeking 
additional representatives. 


Manufacturer of complete line of 
construction equipment, mixers, saw 
rigs, plaster and mortar mixers and 
pumps has an open territory in the 
state of Maine and is looking for an 
aggressive distributor to represent him 
there. 


Manufacturer of rotary pump, espe- 
cially designed for road construction 
work, has proposition for reliable dis- 
tribution houses. 


Good side-line offered to manufac- 
turers’ representatives covering munic- 
ipalities and public institutions. 


Long established and _ well-known 
manufacturer of industrial locomotives 
wishes to make contacts with qualified 
distributors. Locomotive line includes 
steam, gasoline, gas-electric and oil- 
electric. Supported by national trade 
journal advertising. 
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The United Industrial Tractor, a 


modern, low-cost power unit for the 
industrial world, is here. Its coming 
signalizes a new era in the efficient 
application of tractor power to road 
building work and contracting. 


A product of the Allis-Chalmers 
' Manufacturing Co., its background 


spans over half a century of success- 
ful experience in designing and 
building power machinery. Soundly 
engineered along modern automotive 
lines, it carries on in every respect the 
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: Allis-Chalmers tradition of leadership. 

: In the United Tractor its builders have taken into account the needs of industry for a power- 
ful and flexible unit adapted to the widest possible range of use. The result is an industrial 
tractor that in either wheel or crawler type readily accommodates operating equipment and 

f provides efficient low-cost power on all jobs. 

United Tractors and Equipment are sold and serviced by authorized United distributors and 

: dealers in the United States and Canada. Investigate the United Line before you buy! Further 

1 information on request. 

1 

3 UNITED TRACTOR & EQUIPMENT CORP. 

612 NO. MICHIGAN AVE. CHICAGO, ILLINOIS. 
MANUFACTURING MEMBERS 
ALLIS-CHALMERS MFG. CO. NORTHWESTERN MFG.CO. 
UNITED BROOKVILLE LOCOMOTIVE CO. PERRY COMPANY 

: “TRACTORS & EQUIPMENT DETROIT HARVESTER CO. THE HUGHES-KEENAN CO. 

5 DORSEY BROTHERS TRACKSON COMPANY 

i MAINE STEEL PRODUCTS CO. UNIVERSAL POWER SHOVEL CO. 

5 MUSKOGEE IRON WORKS ,,INC. WEHR COMPANY 

2 





See the UNITED Line at the Atlantic City Road Show— January 13-18 








UNITED OPERATING EQUIPMENT 
Specially Built for the 


UNITED INDUSTRIAL TRACTOR 

























— 
; United Center Control Grader United Sewer Shovel 
United Full Swing Crane Built by a A, rn 
Built by Wehr Company 
The Hughes-Keenan Co. 
Vated Settee United Iron Mule 
Weiy Cons n Built by Built by 
Uatted Snow Plow _— The Hughes-Keenan Co. Trackson Company 
Maine Steel Products Co. 
t 
United Skidder United Sesaper 7 
| . . 
United Street Sweeper a ahen Perry Company United Locomotive 


Built by 


Built by 
Detroit Harvester Co. Brookville Locomotive Co. 





United Hoist 
: ial Built Built 
Unhed industria lroctor — ten Muskogee lron Works, Inc. uted Gos’ Welder 
Wheels Manufactured by Northwestern Mfg. Company 





French & Hecht 









For use with this revolutionary tractor, there is a complete line of operating equipment 
built especially for the United Tractor. 

Each unit is an outstanding achievement of a specialized builder of road and contracting 
equipment. Masterful in performance, low in first cost, economical to operate and maintain, 
United Tractors and Equipment are Champions of every job! 







UNITED TRACTOR & EQUIPMENT CORP 


612 NO. MICHIGAN AVE. 2 CHICAGO,ILLINOIS. 


See the UNITED Line at the Atlantic City Road Show—January 13-18 
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0 trouble to 4 
keep this road ¥ 
open now/" | 


re this equipment our roads are always open—the Bates ‘Steel 
Mule’ puts the plow thru the worst drifts and we have SNOW in 


this country. . . .” 


Keep your roads open with a Bates “Steel Mule”—They have unusual 
Traction and plenty of reserve power to operate under severe weather 
conditions. 


THE BATES SNOW SPECIAL 


Complete protection is provided by an enclosed cab 
with glass windshield and windows. Equipment consist- 
ing of electric starter, electric generator and lights, oil 
gauge, comfortable seat and controls makes maximum 


efficiency for every snow and winter operation. Established 1859 


MANUFACTURED BY 


FOOTE BROS.GEAR & MACHINE CO. 
111 N. Canal St. 


Write today for your free copy of the Bates 
tractor book full of valuable tractor information. 


MACHINE Co, 


111 N. Canal Se. 
Dept. 1038 
CHICAGO, ILL. 
nd 


Please send me copy of 
the Bates Tractor Book. 








Yes—we would ifke you to mention Roaps aNp Srauers. 








Members of the 1929 Executive Committee of the Associated Equipment Distributors 


Top Row (left to right): 


A. A. Fuchs, President, Fuchs Equipment Company, Omaha, Nebr. ; M. Kaplan, Sales Manager, Superior Supply Company, 


Chicago; N. Floyd, Jr., Treasurer, Hubbard-Floyd Co., Inc., New York; A. C. Blaisdell, Secretary, The Queen City Supply Co., Cincinnati, Ohio. 


Borchert, President, 
President, 
Calif. ; 


Center Row: Carl G. 
Francisco; M. R. Hunter, 


Brown-Bevis Co., Los Angeles, E. K. 


Borchert-Ingersoll Co., St. Paui, 
Hunter Machinery Co., Milwaukee, Wis., and Grand Rapids and Detroit, Mich.; Dan R. Brown, Secretary, 


Hurst, President, Western Material Co., Sioux Falls, S. D. Bottom Row: 


Minn. ; 


Edward R. Bacon, 


President, Edw. R. Bacon Co., San 


William T. Walsh, 


Secretary, Day & Maddock Co., Cleveland, Ohio; George F. Smith, President, Geo. F. Smith Co., St. Louis; Oscar Bjorge, General Manager, 


Clyde Equipment Co., Portland, Ore. 


* Men Who Have Piloted A. E. D. Through 1929 


As 1929 is drawing to a close, Dis- 
tributor News takes pleasure in pre- 
senting a picture of the men who have 
so successfully carried on the organiza- 
tion work for the Associated Equip- 
ment Distributors. The fact that these 
officials all hold executive positions in 
the strong equipment companies with 
which they are connected is a testimony 
to the type of management that has 
been given during the past year to the 
affairs of the Equipment Association. 


Mr. Mark Kaplan, Sales Manager for 
the Superior Supply Company of Chi- 
cago, who is publicity spokesman for 
the A. E. D. states that the association 
was formed about seven years ago to 
promote a closer affiliation, better un- 
derstanding and create a strong “all pull 
together” spirit for the men engaged 
in the same line of endeavor. Mr. Kap- 
lan says it is neither the intention nor 
the desire of the organization to direct 
its members against any manufactur- 
ers, or group of them, or to coerce or 
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use unfair tactics against non-members 
of the association. 

Starting with just a small group of 
factory distributors at the time the 
association was formed, the member- 
ship now lists among its hundred and 
twenty-five members many of the lead- 
ing distributors of construction equip- 
ment throughout the country. 

During the year it has been the privi- 
lege of Distributor News to present 
individual stories and pictures of sev- 
eral of the companies represented in 
this group, and now presents them as 
an official committee through the cour- 
tesy of Mr. Kaplan. 


ii, 
- 


Cc. O. Bartlett & Snow Company of 
Cleveland, Ohio, announces that Mr. 
Lloyd R. Wilson, formerly with the 
Lakewood Engineering Company, is 
now associated with their organization 
as manager of sales of Bartlett-Snow 
truck bodies for transporting ready 
mixed concrete. 
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South American Distributors 
Visited by American 
Bosch Executive 


Mr. Herbert E. Fenner, General Serv- 
ice Manager of the American Bosch 
Magneto Corporation at Springfield, 
Mass., sailed from New York recently 
to make an extended tour of inspection 
of all the principal cities, and many 
smaller centers, in the countries of 
South America. 


One of Mr. Fenner’s principal duties 
will be to call upon the branch houses 
and distributors of those American 
manufacturers who use American Bosch 
precision electrical equipment as stand- 
ard equipment on automotive products 
of their manufacturer. He will also 
visit official American Bosch service sta- 
tions situated throughout the South 
American continent to make a first 
hand study of methods and offer advice 
and suggestions. 





Snow Removal with SNOG0 


BANKS 


must be removed —if not, this happens 


The auger hood showing the power- 
ful fan in the background and di- 
rection control chute above 


SNOGO is a complete snow removing unit—it is not an 
attachment. This in substance means that the entire 
mechanism is in proper balance—one unit with another. 
Ample power for the principle of operation. The fan 
working in unison with the augers never comes in direct 
contact with the banks of snow. This permits the fan 
to develop unusual force. SNOGO will throw the snow 
100 feet in either direction. SNOGO is an all purpose 
snow remover, as shown below it is used for highways 
and airports, and for city work a loading hood is attached 
which converts it into a very efficient city machine. The 
working principles and features of SNOGO are numer- 
ous. We urge you to send for a copy of the SNOGO 
catalog which tells the complete story. 


for HIGHWAYS 
Send for a Copy of IES 
| “the Complete Catalog CIT 
AIRPORTS 





Here is a road after an 18 inch snowfall— 


. . easily opened with a plow—but note the - 
banks. 


Another light snowfall and drifting—the banks 
act like a snow fence. 


Again the plow—still able to function—but the 
banks are getting higher. Another snowfall— 
or a little wind, and— 


BLOCKED—Six feet deep on the road—proba- 
bly only two feet in the surrounding fields. This 
is the wrong method—it is not snow removal! 
Prevent the above condition by removing the 
banks—FOLLOW YOUR SPEED PLOWS 
WITH SNOGO. 


Klauer Manufacturing Co. 





Dubuque. lowa 
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Fruehauf Trailer to Control 


Warner Co. 


Through Mr. Harvey C. Fruehauf, 
President, the Fruehauf Trailer Com- 
pany, of Detroit, announces acquisition 
of the control of the Warner Manufac- 
turing Company of Beloit, Wis. .The 
Warner Company is one of the oldest 
Trailer manufacturers in the country. 
It is well established in the hauling 
field and maintains distributors in more 
than twenty of the principal cities of 
this country. 

The Warner Manufacturing Company 
will continue to operate as an indepen- 
dent unit with the same management 
and sales personnel which handled the 
company prior to its purchase by the 
Fruehauf Trailer Company. 

Headquarters of the Warner Com- 
pany will be moved to Detroit at once 
and all administration and production 
activities will be carried on there after 
November 15th of this year, announce- 
ment states. 

This step marks the amalgamation 
of two of the oldest trailer manufactur- 
ing concerns in the United States and 
substantial benefits are anticipated for 
both units. As a result of this merger 
the Fruehauf Company is placed in a 
very strong position so far as its patent 
situation is concerned according to an- 
nouncement. Further, it is felt that 
trailer users will realize substantial 
benefit from this pooling of resources, 
equipment and executive experience. 


—_—_ 
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H. H. Curtice Heads AC 
Spark Plug Company 


At a recent meeting of the Board 
of Directors of the AC Spark Plug 
Company of Flint, Mich., Harlow H. 
Curtice was elected president and gen- 
eral manager to succeed Basil W. de- 
Guichard, whose resignation was due 
to ill health. 

Just past his twentieth birthday and 
fresh from Ferris Institute, where he 
completed a commercial course, back in 
1914, Mr. Curtice obtained his first 
position in the accounting department 
of the company to which he has now 
been elected president. His initiative 
in instituting improvements resulted in 
his becoming comptroller when he was 
twenty-one years old, making him, it 
is said, the youngest executive in the 
automotive industry. 

In 1923 he was made assistant gen- 
eral manager, in which position he 
gained prominence in factory operations 
and management work. In 1927 he was 
given the title of vice-president. 
Through his management of the affairs 
of the AC plant, he not only came in 
contact with every department of his 
own company, but came in touch with 
practically all manufacturers in the au- 
tomotive, aviation and marine indus- 
tries. 

Mr. Curtice’s election to the presi- 
dency of his company at the age of 36 
years places him in the position of one 
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of the youngest major chief executives 
in the automotive industry. He was 
born at Eaton Rapids, August 15, 1893, 
and graduated from the high school 
before entering Ferris Institute. 


_— 
> 


No Let-Down In Gardner-Denver 
Production 

According to announcement increased 
production has been started in the new 
plant at Quincy, Ill., of the Gardner- 
Denver Company to take care of un- 
filled orders which have been piling up. 

Gardner-Denver Company are mak- 
ers of slush and mud pumps, rock drills, 
air compressors, high pressure drill 
steel forges and drill sharpeners. In 
addition to the Quincy plant, factories 
are located in Denver and LaGrange, 


Mo. amenqutimniiiiiemmestintitin 


Young Radiator Announces Second 
Issue of Employee Insurance 

Through the cooperation of the 
Metropolitan Life Insurance Company, 
the Young Radiator Company of Ra- 
cine, Wis., announces the issuance of its 
second group of insurance policies to 
158 employees. 

The plan under which the policies 
were issued was adopted by the offi- 
cials of the Young Company about a 
year ago, when the first insurance was 
taken out, and is offered to both their 
factory and office worker. Many of 
the employees who will profit by this 
arrangement have been associated with 
the Young interests for a long time. 

The Young Radiator Company manu- 
factures heating units, cooling and 
radiators. Mr. F. M. Young is presi- 
dent of the company. 

—_—_.g— 





Robert Bosch Establishes Detroit Office 
Robert Bosch Magneto Company, 
Ine., announces the establishment of a 
sales office in the General motors build- 
ing, Detroit, Mich., for the convenience 
of its manufacturer and trade cus- 
tomers in Detroit and vicinity. 

This office will be in charge of Mr. 
Carl Behn, Jr., Manufacturers Sales 
Division, and of Mr. D. J. Wilber, 
Trade Sales Division. Mr. Behn has 
for 6 years past been associated with 
the Chicago branch of the Robert 
Bosch organization as Sales Engineer. 
Mr. Wilber has been District Repre- 
sentative, Trade Sales Division of this 
company covering Detroit and vicinity 
for the past year. 





American Asphalt Paint Co. Buys 
Another Factory Located at 
Kankakee, III. 

A new building, containing approxi- 
mately 100,000 feet of floor space, all 
of which is available for manufacture, 
has been purchased by the American 
Asphalt Paint Company of Chicago for 
factory purposes. The company’s com- 
plete line of asphaltic products will be 
manufactured at the Kankakee plant. 
One of the officials, speaking for the 
company, states that the new acquisi- 
tion will not in any way affect the 
Lincoln, New Jersey plant which will 
continue to run at capacity production. 












The plant at Kankakee will be put in 
operation as soon as the new equip- 
ment needed can be installed. The prod- 
ucts of the company are handled 
through distributors in this country and 
in foreign lands. 





Cc. P. Clampitt to Represent Milburn 
Company in Chicago 

Announcement has been made by the 
Alexander Milburn Company that Mr. 
Charles P. Clampitt has been placed in 
charge of their Chicago office located 
at 220 South State St. Because of Mr. 
Clampitt’s many years experience in 
the industry and his knowledge of the 
Chicago territory the Milburn Company 
believe they have strengthened their 
sales and engineering service. 

A large and varied stock of Milburn 
products is promised for the Chicago 
office which will assure prompt delivery 
service. 


<th 
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False Rumor 

The following statement has been re- 
ceived from the Barnes Manufacturing 
Company, makers of portable pumping 
units. 

“It has been rumored that the Barnes 
Manufacturing Company, Mansfield, O., 
and the Jaeger Machine Company, 
Columbus, have merged. There is no 
foundation for this report. It is true 
that Barnes will manufacture certain 
pumps for Jaeger, to be known as 
Jaeger-Barnes Pumps. There is no in- 
terlocking directorate, not is any 
planned. Barnes distributors will con- 
tinue as heretofore.” 





-_ 


American Cable Company’s Chicago 
Office Moves to New Quarters 

The Chicago headquarters of the 
American Cable Company, handling 
sales and service on Tru-Lay wire rope 
and Tru-Loc fittings in the Chicago re- 
gion, have been moved to the recently 
completed Chicago Daily News Build- 
ing. The former address was 160 N. 
La Salle street; the new is Room 1765, 
400 West Madison street, Chicago, III. 


—_ * 
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Announcement 

The Independent Pneumatic © Tool 
Company, 600 W. Jackson Boulevard, 
Chicago, announces the following or- 
ganization changes: 

Mr. Joseph P. Fletcher, manager of 
the company’s Buffalo office, has been 
appointed manager of the Philadelphia 
office to succeed the late Mr. A. L. 
Schuhl. 

Mr. W. O. Becker, who has been 
working out of the Toronto office, has 
been named as manager of the Buffalo 
office to succeed Mr. Fletcher. 


- 
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Sales Engineer 

Old established manufacturer of road 
construction equipment (crushers, ele- 
vators, conveyors, etc.), wishes repre- 
sentative for New England territory. 
Salary, commission and expenses. Must 
have had five years’ experience and 
proven sales and engineering ability. 
Address Box 121, Watertown, Mass. 
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Keeping Airports Clear in Winter.— 
An unusual 20-page book, its third piece 
of literature devoted to airports, has 
just been issued by the Caterpillar 
Tractor Co. It tells the story of winter 
mail and passenger carrying on sched- 
ule where Caterpillar tractors are avail- 
able at airports for snow removal. 
Write for a copy to San Leandro, Calif., 
or Peoria, IIl. 

Westinghouse Airport Lighting.—A 
new publication has just been released 
by the Westinghouse Electric & Manu- 
facturing Co. on airport lighting. This 
booklet, No. S. P. 1854, shows the part 
Westinghouse is playing in the advance- 
ment of aviation by furnishing ade- 
quate lighting equipment for the night 
illumination of airports. Contained in 
the publication are the lighting require- 
ments of the U. S. Department of Com- 
merce, including the candlepower for 
beacons, wattage for boundary lights, 
obstruction light requirements and the 
location and intensity of illumination of 
floodlights and ceiling projectors. The 
Westinghouse general plan for airport 
illumination is given with a diagram to 
illustrate, along with a description of 
the lighting installation at the Newark 
metropolitan airport, and detailed de- 
scriptions of Westinghouse floodlights, 
marker and hangar lights. The whole 
booklet is profusely illustrated with in- 
stallation photographs showing day and 
night views of lighted airports and 
diagrams of the layout of landing fields. 

Road Grader.—The Western No. 32 
International road grader, a one-man 
patrol grader formed by combining a 
Western No. 32 grader with a McCor- 
mick-Deering 10-20 tractor, is discussed 
in a recent bulletin of the Austin-West- 
ern Road Machinery Co., Chicago, III. 

Cold Patch Repairs.—A revised edi- 
tion of “Texaco Cold Patch,” a booklet 
dealing with the repair of roads and 
streets by the cold patch method, has 
been issued by the Texas Co., 17 Bat- 
tery Place, New York, N. Y. 

Warco Road Machinery.—The mid- 
season road machinery catalog of the 
W. A. Riddell Co., Bucyrus, O., illus- 
trates and describes in detail, and gives 
brief specifications of, Warco road ma- 
chinery, including power graders, roll- 
ers, wheeled scoops and rear-type 
crawlers for application to industrial 
tractors. Copies will be gladly sent 
upon request. 

Snow Fence.—A snow fence designed 
to prevent over topping by drifts is 
described in literature issued recently 
by the Northfield Iron Co., 494 Nico 
St., Northfield, Minn. It is stated that 
the fence is so constructed that when 
set at about a 30 degree angle it shoots 
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the wind down to the ground, piles 
snow twice the height of the fence, 
and keeps drifts away from the fence. 
The fence is made of 6 in. wide 8 ft. 
5% in. long pressed steel boards, with 
painted steel angle posts, 2 in. x 1% in. 
x 6 ft. long. The pressed steel boards 
for 1,000 ft. of fence make a pile only 
26 in. high, 6 in. wide and 101% in. 
long. It is stated that two men can 
drive the posts and lay up 2,000 to 
3,000 ft. of fence per day. 


Snow Plows.—Sargent all-welded steel 
snow plows for motor trucks and trac- 
tors are described in literature is- 
sued recently by the Maine Steel Prod- 
ucts Co., South Portland, Me. The op- 
erating principles of these plows are 
illustrated and described and specifica- 
tions for them are given. Two models 
of truck plows are shown; one for mo- 
tor trucks of 3 tons capacity and up, 
and one for motor trucks of 1% to 2 
tons capacity. For the tractor plows 
there are six models. The plows are 
designed particularly to meet the ex- 
treme variability of actual snow con- 
ditions. 

Leaning-Wheel Grader.—The Austin 
standard 7-ft. leaning-wheel grader is 
described in a bulletin issued by the 
Austin-Western Road Machinery Co., 
400 N. Michigan Ave., Chicago, IIl. 
This bulletin is well illustrated. Copies 
are available for distribution. 


Expansion Joint.—The Truscon “air- 
cushion” expansion joint is fully de- 
scribed in a recent bulletin of the 
Truscon Steel Co., Youngstown, Ohio. 
This joint consists essentially of me- 
tallic sides forming an air space free 
for expansion. The air space is closed 
at the top by a bellows-shaped piece of 
galvanized copper-bearing steel which 
prevents dirt working into the joint 
from the top of the pavement. The 
bulletin, which lists advantages of this 
type of joint and gives dimensioned 
drawings, will be sent to all who are 
interested upon request. 

Road Graders.—Write to Foote Bros. 
Gear & Machine Co. for Catalog S-100, 
describing Stockland road graders. Dia- 
grams and photographs illustrate fea- 
tures of the Stockland design. Specifi- 
cations are given. The manufacturers 
will be pleased to send you a copy. 


Torches, Kettles, Heaters.—“Aeroil” 
torches, melting furnaces, kettles and 
tool heaters for pavement work are 
described in a leaflet issued by the 
Aeroil Burner Co., Inc., West New York, 
N. J. This leaflet and other publica- 
tions will be sent upon application to 
the manufacturer. 

Pavers.—The latest edition of the 
Foote catalog is an attractive 36-page 
booklet, describing the 1929 MultiFoote 
models. The several units of the paver 
are discussed in detail, with the aid of 
photographs. Detailed specifications 
and line drawings are appended. The 
Foote Co., Nunda, N. Y., will be pleased 
to furnish a copy. 

Bid Record Book.—A convenience for 
contractors is the bid record book is- 
sued by the International Combustion 
Tar & Chemical Corp., 200 Madison 
Ave., New York, N. Y. Convenient 
forms for the recording of bids are 
provided, as well as useful tables for 
paving contractors. Single copies of 
the booklet or a small supply will be 
furnished upon request. 


Road Graders.—Two new bulletins, 
describing the Western No. 22 and No. 
55 graders, come from the Austin- 
Western Road Machinery Co., 400 N. 
Michigan Ave., Chicago, Ill. The 
Western No. 22 is a leaning-wheel 
grader, suitable for use as a patrol 
grader and for light grading and ditch- 
ing. The Western No. 55 is a sturdy 
machine, suitable for maintenance work 
as well as for road construction. These 
bulletins should be in your files. 


Bates Steel Mule.—Bates “Steel Mule” 
tractors are described in Catalog B-100, 
issued by Foote Bros. Gear & Machine 
Co., Chicago, Ill., who are now manu- 
facturing the Bates machines. This 
booklet is profusely illustrated, and 
specifications of the Bates models “30,” 
“40” and “80” are included. Write for 
a copy. 

For Users of Trailers—A_ recent 
bulletin describes the Martin automatic- 
spring-type fifth wheel, a device for 
connecting a semi-trailer to a tractor. 
The fifth wheel is self-aligning and is 
operated from the driver’s seat. The 
Martin Trailer Co., P. O. Box 508, West- 
field, Mass., will be glad to send you 
this bulletin. 

Stump-Pullers and Skidders.—Recent 
bulletins issued by Dorsey Bros., of 
Elba, Ala., describe the Dorsey line of 
stump-pulling and skidding machinery. 
Fordson and Caterpillar tractor rigs 
are pictured, and profuse testimonials 
testifying to the performance of Dorsey 
land-clearing machinery are presented. 
The manufacturers will be glad to hear 
from you. 
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The Austin Dual Drive Motor Grader offers more 
power—more traction—freedom from skidding or 
miring and easier handling—at no increase in oper- 
ating costs! 

The four great drive wheels provide more and bet- 
ter ground contact, being spread over four distinct 
areas that are entirely separate from each other. 

If one or two wheels run into soft or wet spots 
there will still be two or three left on hard ground. 
In this way Austin Dual Drives always afford 
enough traction to carry the grader through places 
where two-wheel and so-called “double-traction” 
drives would stall and have to be dug or towed out. 
The forward drive wheels press down the softer 
ground and provide a solid footing for the rear 
drive wheels following immediately after. 

The increased ground contact and side area of the 
four drive wheels provide greater resistance to side- 
slipping or skidding. Instead of one rear wheel to 
serve as the pivotal point of a skid—the Dual Drive 
opposes a base line several feet long between the 
points of contact of two drive in tandem. 

This distribution of tractive effort over a wider 


The diagrams above and at the left clearly demonstrate the difference 
between the Austin Dual Drive and other so-called 
The Dual Drive has a driving contact with the ground at four 


“double-traction” 


points—A, B, C and D. Tractive effort is applied simultaneously along 
two distinct lines, AB and CD. Other types of drive, regardless of the 
number of wheels, lack the tractive efficiency of the Austin Dual Drive 
because they do not have 4-point ground contact in four separate areas. 


4-Point ground contact 
increases Dual Drive efficiency 
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State Highway Departments and others have shown a desire for Pneu- 
matic Tires. The Austin Dual Drive Motor Grader is shown above 
equipped with Pneumatic Tires. 


area means surer footing when bad spots are encoun- 
tered. Because of this, Austin Dual Drive Motor 
Graders are out on the road more quickly after a 
storm and earlier in the spring. 

For literature and full information, write The 
Austin-Western Road Machinery Co., 400 North 
Michigan Avenue, Chicago, Illinois. Branches in 
principal cities. 
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Slackline Cableway Excavators.— 
“Excavating for Profit,” listed as Cata- 
log No. 12, has been issued by Sauer- 
man Bros., Inc., 438 S. Clinton St., 
Chicago, Ill. Although the title of this 
catalog is the same as the previous 
Sauerman slackline cableway excavator 
catalog, the text and illustrations are 
new and all the latest improvements in 
the various parts of the equipment, 
such as steel masts, roller-bearing 
sheave blocks, two-speed and three- 
speed hoists, etc., are dealt with in 
great detail. Diagrams, photographs 
and illustrations of specific installations 
make this catalog actually a text on 
the use of slackline cableways for exca- 
vation purposes. The manufacturers 
will be glad to send you a copy. 

Telsmith Crushers.—Write to the 
Smith Engineering Works, Milwaukee, 
Wis., for Bulletin No. 264B, describing 
Telsmith jaw crushers. It is worthy 
of note that all Telsmith jaw crushers 
are protected against breakage by 
tramp iron by the exclusive Telsmith 
friction safety device. Telsmith port- 
able rigs are also described. 


Chain Data—An interesting and 
helpful pamphlet bearing the title 
“Chain for Cranes, Dredges and Heavy 
Duty” has just been issued by the 
American Chain Co., Inc. It contains 
tables showing the number of links per 
foot, weights, proof tests and safe 
working loads of the different sizes 
of crane and dredge chain and other 
information which buyers and users of 
chain will find valuable for their files. 
Copies may be obtained without charge 
by addressing a request to American 
Chain Co., Inc., Bridgeport, Conn. 

Road Building.—The Caterpillar Trac- 
tor Co., of San Leandro, Cal., has 
issued four of a series of five folders 
having to do with the use of Caterpillar 
and Russel equipment in the maintain- 
ing and building of roads. These are 
rather attractive folders and are re- 
plete with illustrations of the machin- 
ery described in action. The manufac- 
turers will be glad to send you the 
folders. 

Portable Screening and Loading 
Plants.—The Pioneer Gravel Equipment 
Mfg. Co., has just issued an 80 page 
catalog, covering their complete line of 
the 11 different sizes of portable screen- 
ing and loading plants manufactured by 
them. This catalog is well illustrated. 
It contains views of installations and 
blue prints, describing the various set- 
ups for the respective plants. It also 
covers fully the five different sizes of 
gravel loading plants and the three 
widths of belt conveyors offered. The 
construction of the plants, as well as 
the drag line and conveyors is clearly 
shown by separate cuts. Copies of the 
catalog may be had on application to 
the home office at Minneapolis, Minn., 
or any of its distributors. 

Motor Sweepers.—The Austin motor 
pick-up sweeper is described in Cata- 
log No. 8, issued by the Austin Manu- 
facturing Co., 400 North Michigan Ave., 








Chicago, Ill. This is a_ sprinkler- 
sweeper with oscillating gutter broom 
and rear pick-up broom. The catalog 
contains specifications and detailed 
drawings, photographs and cross-sec- 
tions of the sweeper. The manufac- 
turers will be pleased to furnish you 
with a copy. 

Concrete Delivery Body.—The R. C. 
M. delivery tank for the delivery of 
wet concrete from a central mixing 
plant is described in a folder issued by 
the Portland Concrete Machines Co., 53 
W. Jackson Blvd., Chicago. This tank, 
which is hermetically sealed during 
delivery, is arranged to rotate while 
the concrete is being conveyed. In- 
ternal vanes tend to promote uniform- 
ity throughout the mass of concrete. 
The tank can be installed on any stand- 
ard truck chassis. The folder will be 
sent upon request. 

Air Compressors and Exhausters.— 
The Allen Air Appliance Co., 452 Lex- 
ington Ave., New York, N. Y., will be 
glad to send you their Bulletin No. 
A-50, describing uses of “Triple-A” air 
appliances. The booklet is illustrated, 
and a perusal of it will repay anyone 
who has a possible job for air. 


Air Compressors and Tools.—Write 
to the Ingersoll-Rand Co., 11 Broadway, 
New York, N. Y., for the latest bulle- 
tin describing Ingersoll-Rand portable 
air compressors and tools. Machines 
are available for rock drilling and pave- 
ment breaking, trench digging and 
backfilling, hoisting and hauling, grind- 
ing and surfacing, riveting, sheet pile 
driving, spray painting, tie tamping, 
etc. A table is included, giving the 
number of Ingersoll-Rand tools that 
each size of Ingersoll-Rand portable 
compressor will operate in general 
service. 


Drill Steel Sharpener.—The Sullivan 
Machinery Co. has just published a new 
bulletin on its light model drill steel 
sharpener, class “C.” This bulletin, 
No. 72-N, contains 16 pages and is fully 
illustrated with details of the sharpener 
and pictures of the machine at work. 
This sharpener is suitable for work 
on hammer drill bits and shanks for the 
lighter drills, and is also effective for 
making pick and chisel point bits for 
concrete breakers and similar tools. As 
in all Sullivan sharpeners, the “all- 
hammer” principle of upsetting and 
swaging the steel is employed, thus re- 
taining the original quality of the steel 
and increasing its toughness and re- 
sistance to wear. Copies of this new 
bulletin will be sent upon request to 
the Sullivan Machinery Co., 400 North 
Michigan Ave., Chicago. 


Rotary Pumps.—The Geo. D. Roper 
Corp., of Rockford, Ill., has issued a 
16-page booklet presenting Trahern 
rotary pumps for a multitude of uses. 
Various installations are set forth and 
valuable data tables are presented, 
giving dimensions and capacities of the 
several units. A copy may be secured 
upon application. 
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Hood Pneumatic Tires.—The Hood 
Tire Co. has issued two booklets, “A 
New Leader Among the Giant Pnev- 
matics” and “How to Get More Mileage 
and Better Service from Pneumatic 
Truck Tires.” As indicated, the former 
is the story of the Hood truck tire, 
whilst the latter contains information 
and suggestions for truck drivers. The 
manufacturers will be pleased to send 
you copies. 

Sullivan Concrete and Clay Tools.— 
Two bulletins, just issued by the Sulli- 
van Machinery Co., Chicago, IIl., de- 
scribe improved compressed-air concrete 
breakers and clay spaders. Sullivan 
type “M-1” spaders, described in Bulle- 
tin 87-A, weigh 25% lb. and may be 
equipped with several types of handles 
and throttles. An improved tool re- 
tainer is a feature of these diggers. 
Bulletin 87-B presents Sullivan “K-2” 
and “K-4” concrete breakers. A spe- 
cial head has been developed to convert 
these breakers into sheet-pile drivers. 
The bulletins are 82x11 in. in size and 
are printed in two colors. 

Cletrac Tractor—A new broadside 
issued by the Cleveland Tractor Co., 
Cleveland, O., features the use of Cle- 
tracs for road construction, mainte- 
nance and general dirt-moving opera- 
tions. It is liberally illustrated and 
shows all the Cletrac models in service. 


Locomotive Cranes.—The most re- 
cent bulletin of the Thew Shovel Co., 
Lorain, O., covers the 15 and 20-ton 
Lorain locomotive cranes, powered by 
gasoline, electric or diese] motors. This 
will be found a comprehensive presen- 
tation of these models, giving a de- 
tailed description, specifications and 
capacity tables. A copy will be sent 
upon request. 

Locomotives.—The George D. Whit- 
comb Co., Rochelle, Ill., has recently 
prepared a little booklet entitled “Loco- 
motives with Internal Combustion 
Engine Drive.” In this booklet they 
have compared locomotives powered 
with internal combustion engines to 
other types of power. They will be 
glad to send the booklet to anyone who 
will write for it. 

Caterpillar Tractors.—“Public Service 
and Utilities,” “Moving Things,” “Ma- 
neuverability and Non-Slip Traction,” 
“Mines, Quarries and Clay Plants,” 
“Improving and Maintaining Airports, 
Cemeteries, Golf Courses, Race Tracks, 
Resorts, Etc.,” “Traction for Manufac- 
turing,” “Who Owns Caterpillar Track- 
Type Tractors in Industry?” and “Cat- 
erpillar Tractors in the Oil Industry” 
are the titles of a set of bulletins re- 
cently issued by the Caterpillar Trac- 
tor Co., San Leandro, Calif., describing 
the varied uses of Caterpillar tractors. 

Sullivan Pavement Tester.—Bulietin 
85-C of the Sullivan Machinery Co., 
Chicago, Ill., illustrates and describes 
the improved Sullivan pavement tester, 
type “2.” The standard bit of this 
tester removes a core 5% in. in diam- 
eter and cuts a hole about 7 in. across. 
A pavement 7 in. in thickness has been 
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€ uh 2 HE scientifically curved blade plows easily—instead 

of pushing hard. Note the exceptionally low cen- 
ter of gravity—with plenty of clearance. On a slope the 
weight rests nearer the center of the blade. The frame 
cannot buckle or bend under the load because it is straight 
line construction. 
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penetrated in 7 min., it is stated. Copies 
of this 8-page bulletin may be obtained 
from the main office of the Sullivan 
Machinery Co. 

Loxite.—“Loxite” is the copyrighted 
trade name of a_ recently-perfected 
liquid-oxygen explosive. The Keith 
Dunham Co., 110 S. Dearborn St., Chi- 
cago, manufacturers of this product, 
nave issued a descriptive booklet indi- 
cating the process of manufacture and 
presenting instances of the effective use 
of “Loxite” for primary blasting. If 
you are a user of explosives, this book- 
let should be in your possession. A 
copy is yours upon request. 


Moore Speedcrane.—The latest cata- 
log of the Manitowoc Engineering 
Works, Manitowoc, Wis., describing the 
Moore “Speedcrane” shovel, dragline 
and trenchoe, presents a number of ad- 
vanced features incorporated in this 
equipment. A copy may be secured by 
writing to the manufacturers. 


High-Early-Strength Cement, — Ex- 
amples of the saving of time on paving 
jobs by the use of “Incor” high-early- 
strength portland cement are cited in a 
folder recently issued by the Interna- 
tional Cement Corp., 342 Madison Ave., 
New York, N. Y. This corporation is 
composed of 11 cement companies in 
the United States, Cuba, and South 
America, which have a combined output 
of 20,000,000 barrels of cement annu- 
ally. Contractors and officials who are 
interested in minimizing delays caused 
by construction should write for this 
bulletin. 

Marquette Cement.—“Marquette Su- 
per Cement Concrete” is the title of a 
24-page booklet recently issued by the 
Marquette Cement Manufacturing Co., 
Chicago, Ill. Various jobs in which 
Marquette cement has been used are 
illustrated. There is included a brief 
manual of recommended construction 
practice, covering the structural use of 
this manufacturer’s product. Write for 
a copy. 

Servicised Products.—Catalog No. 12 
of the Servicised Products Corp. has 
just come from the printer. This book 
deals with expansion joints in a rather 
brief but fairly complete manner, and 
treats exhaustively of other Servicised 
products of later development. Most 
important of these are fibrated asphalt 
planking, industrial flooring, rail filler, 
highway crossings and protection 
course for waterproofing. Readers in- 
terested in any way in waterproofing 
protection materials for use in connec- 
tion with concrete construction for any 
purpose will find much that is interest- 
ing in the new Servicised catalog. 
Servicised expansion joints are treated 
completely in Servicised catalog No. 
11, which is also available. 


“Quikard” Cement.—“Quikard” for 
speed in concrete construction is the 
theme of a recent bulletin issued by the 
Ash Grove Lime & Portland Cement 
Co., of Kansas City, Mo. This bulletin 
presents results of laboratory tests and 


100 











is replete with instances in which 
concrete employing this high-early- 
strength cement was carrying its full 
load within from 24 to 48 hours. 
Specifications are included. Copies are 
available for distribution. 


One-Bag Mixer.—A folder from the 
Construction Machinery Co., Waterloo, 
Iowa, presents the improved Marsh- 
Capron “Master” 7-S mixer. The manu- 
facturer describes this mixer as “the 
last word in mixer construction, per- 
formance and speed.” There are speci- 
fications and drawings. Copies of the 
folder are available. 


Crane, Shovel and Dragline.—Catalog 
No. 629 of the Byers Machine Co., 
Ravenna, Ohio, announces a %-yd. 
crane, shovel and dragline. This ma- 
chine is new in model but old in design, 
the same design being carried through 
all models from the %-yd. “Bull Dog” 
model to the 1%-yd. “Master.” The 
Byers independent cable crowd and 36 
other features are described. Tables 
and diagrams giving ranges, clearances 
and capacities are included. The cata- 
log will be sent upon request. 


Air Compressors.—Bulletin No. 147 
of the Pennsylvania Pump & Compres- 
sor Co., Easton, Pa., describing Penn- 
sylvania single-stage air compressors, is 
now ready for distribution. This bul- 
letin contains an interesting cross-sec- 
tional view of a Pennsylvania class 3-A 
compressor, together with a description 
and illustrations of Pennsylvania meth- 
ods of compressor regulation. Tables 
giving sizes, capacities and ratings are 
included. Copies are available. 


Spreaders.—Bulletin No. 101 of the 
Stolle Road Equipment Co., describes 
the Stolle “Senior” spreader for road 
material. This spreader may be at- 
tached to any dump truck and will op- 
erate equally well irrespective of the 
direction in which the truck travels. 
The folder contains photographs of the 
spreader in action and instances of the 
savings effected through its use. Write 
to the Stolle Road Equipment Co., Inc., 
321 South Grand Blvd., St. Louis, Mo., 
for a copy. 


Pavement Reinforcing.— The Con- 
crete Steel Co., 42 Broadway, New 
York, N. Y., has issued a 32-page book- 
let, “Economical Concrete Road Rein- 
forcement.” Havemeyer barmats; metal 
chairs, ties and spacers; Hoosier as- 
phalt expansion joints; wire mesh and 
curb bars are described in detail with 
the aid of drawings and photographs. 
Instructions for installing Havemeyer 
products are given. Copies are avail- 
able to those interested. 


Pavers.—A new, illustrated, 34-page 
catalog has just been published by the 
Foote Co., Inc., of Nunda, N. Y., manu- 
facturers of MultiFoote pavers, de- 
scribing their machines for the 1929 
season. The new catalog is unusually 


complete in the number of illustrations 
and in construction data on the ma- 
chines. 


Practically every part of the 
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machine is illustrated with cutaway 
views making the construction and op- 
eration of all parts easily understood. 
The Foote automatic water control, 
which can be set to measure any de- 
sired quantity of water and is largely 
automatic in its operation, is explained 


in detail. Several pages of detailed 
specifications covering both the 27-E 
and 13-E pavers are given. A copy 
is yours for the asking. 


Leaning-Wheel Grader.—B ulletin 
1077 of the Austin-Western Road Ma- 
chinery Co., 400 N. Michigan Ave., 
Chicago, is a companion piece to an 
earlier bulletin, describing the Austin 
12-ft. leaning-wheel grader. Bulletin 
1077 describes the Austin 8-ft. leaning- 
wheel grader by means of illustrations 
and text. Specifications are included. 
This grader is described as an ideal all- 
around model for public officials and 
contractors, and this bulletin deserves 
a place in the files of all who come 
under either of these classifications. 


Haiss Excavator.—The new Haiss 
excavator is described in Bulletin 629 
of the George Haiss Manufacturing 
Co., Inc., New York, N. Y. The Haiss 
excavator will dig and load any earth, 
clay or natural soil that can be picked 
loose by a man with a hand pick and 
then shoveled. It is stated that, on an 
average 15-in. cut, this machine will 
excavate and load from 1% to 2 cu. 
yd. per minute. The new bulletin gives 
a selection of typical jobs performed 
by the Haiss machine. A copy will be 
furnished upon request. 


Headley Grade Crossings.—Headley 
grade crossings and platforms for 
steam and electric railroads are de- 
scribed in a booklet issued by the Head- 
ley Good Roads Co., Franklin Trust 
Building, Philadelphia, Pa. “Headley 
No. 1” is an emulsified asphalt cement. 
Used to bond crushed stone or other 
suitable aggregate, it makes a safe, 
economical and durable crossing or 
platform. The booklet gives directions 
for mixing and applying. The manu- 
facturers will be pleased to furnish you 
with a copy. 


Core Drills.—Circular No. 29-B, is- 
sued by Sprague & Henwood, Inc., 221 
West Olive St., Scranton, Pa., describes 
core drills and supplies manufactured 
by this firm. Of particular interest is 
a pavement core drill, arranged for 
mounting on a motor truck, making it 
convenient for the use of highway engi- 
neers. A copy of the circular will be 
sent upon request. 


Good Roads Equipment. — Recent 
publications of the Good Roads Ma- 
chinery Co. include booklets describing 
the Good Roads “motograder,” the 
Good Roads senior roller, the Good 
Roads “autograder” and the Good 
Roads cold application oil distributors. 
These booklets contain detailed descrip- 
tions and specifications, along with pho- 
tographs of the equipment in action. 
Write to the manufacturers for copies. 





















N°? MATTER what your job may be the Moore SPEEDCRANE, 

made in Manitowoc, can do it quickly and economically. 
It is being used daily in setting steel and stone, exca- 
vating, handling sand, gravel, lumber, scrap iron, etc. 


The low center of gravity permits lifting greater loads at greater 
radius, without tipping, than any crane of similar weight. 
Accelerator control gives the operator a range of speeds and 
power at his finger tip. Plunger type drum clutches eliminate 
all riding of the levers and permit raising or lowering of 
heaviest loads smoothly and to the fraction of an inch ...The 
SPEEDCRANE is quickly converted to shovel, dragline or trenchoe. 


Write for the new catalog — it does not obligate you. 


MANITOWOC ENGINEERING WORKS, Manitowoc, Wis. 


(Sole Licensee to manufacture and sell Moore Speedcranes and Shovels) 


; « i 
\i—_——on MOORE - MANITOW @C 
— ee ee a Soo | e ce 


SHOVEL ~ CRANE =~ TRENCHOE —~ DRAGLINE 
Yes—we would like you to mention Roaps aNp Srausrs. 
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in Engineering 
Administration 


The successful engineers and contractors of today 
have a certain knack of organizing their records, plan- 
ning their work, scheduling their operations and stand- 
ardizing working conditions. Even those to whom good 
fortune freely gives this knack can benefit by the con- 
cise statement of Engineering Administration principles 
in this standard technical book. Gillette and Dana’s 
“Construction Cost Keeping and Management” has 
been used in schools and colleges, and by practicing 
It co-ordinates 
and discusses the business principles underlying suc- 
cess in the construction field. The single purpose 
for which the book was written, and is used, is to in- 
crease by greater efficiency the margin of profit on 


engineers and practical contractors. 


every job. 


Tomorrow’s engineers will not depend on being born 
with the knack of Engineering Administration, or on 
slowly acquiring it by experience they are being taught 
the subject in colleges today. At the University of 


Colorado, for“éxample, Professor C. L. 
Eckles, is using the book as a basis for 
his course in Engineering Administra- 
tion. 


You have a fund of practical experi- 
ence which fits you to understand the 
fundamentals of this subject far better 
than the inexperienced student. We sug- 
gest that you read Gillette and Dana’s 
book at our expense. 


This you can do within ten days’ ap- 
proval period, returning the volume if 
you desire. However, you may want to 
keep it and read it again and again for 
the improved grasp you are sure to 
notice in your work. The coupon ex- 
plains our offer. Clip it and mail it. 















postpaid. 






City 


Gillette Publishing Ce., 221 E. 20th St., Chicago 


You may send me Gillette and Dana’s Con- 
struction Cost Keeping and Management, $5.00 


it postpaid within 10 days. 


I agree to remit for the book or return 

















Occupation. aw a 
Books sent on approval in U. 8. and Canads 1 4 
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will be well grounded 
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TOMORROW’S ENGINEERS 














Let Your Eye Survey These 
Chapter Headings: 


I.—Laws of Manage- 
ment. 


II.—Rules for Secur- 
ing Minimum 
Costs. 


III.—Piece-Rate, Bonus 
and Other Sys 
tems of Payment. 


IV.—Measurin the 
Output of Work- 
men. 


V.—Cost Keeping. 


VI.—Cost Keeping as 
Applied to igh. 
way Construction. 


VII.—Bookkeeping for 
Small , on BY 


VIII.—Office Appliances 
and Methods. 


IX.—M iscellaneous 
Cost Reporr 
Blanks and Sys- 
tems of Cost 

ng. 

——— of Cost 

eeping. 


Here are some of Profes- 
sor Eckles questions used 
with this text-book in his 
college classes: 
What four processes are 
included in the science 
of management? 


Explain the best method 
to insure that various 
operations are carried 
out at such a time that 
other operations will 
not be delayed. Ex- 
plain. 


State and explain the law of Increasing 
Reward with Increased Performance. 


If a man who ordinarily secures a 
bonus is compelled to be idle a part 
of the time by the fault of others, 
what rate of pay does the author rec- 


Prof. C. L. Eckles ommend? 


How may delays due to breakdowns be 
reduced to a minimum? 





. 

University of Of what value are unit cost reports in 

the management of work? 
Colorado State the eighteen rules for securing 
minimum cost as given by the author. 
uses this standard work as When does it pay to work night shifts? 
Discuss the desirabili of doi th 
A Fundamental Textbook most profitable —~ 4 Sy — on 
in his course on Engineering — oe ree ote S: pouene de- 
ss : scribe the dificulties which often _pre- 
Administration vent the successful operation of the 

By H. P. Gillette and system. 

Richard T. Dana Explain a method of determining the 


idle time of workmen. 


572 “x8” 
enh tee 5% ae What should be the attitude of a time- 
ustrations keeper towards the workmen? Why? 


Price $5 
FREE EXAMINATION ORDER 
BLANK 





























Gillette Publishing Co., Technical Publishers 
221 E. 20th St., Chicago 


__.__ | Construction Cost Keeping 


and Management 
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A Quick Set-up 


for a short job 


Every day small jobs on the street require tem- 
porary protecting barricades like this. 

This one was made with a single board and a 
pair of TOLEDO HORSE frames. When the 
job was done, it was knocked down in just a 
few seconds, and tossed under the seat of a 
small truck all ready to set up as quickly on the 
next job. 














ENTRAL \ W 
rn. N OBB - Ne ON SA iD Aside from barricades, there 


Ss are hundreds of ways every 

ae user will find them con- 
= LOOURULATES ng 

fap — eR They are absolutely rigid, 
ane | aaatioe and if necessary one pair 

eee . ==. will support twelve ton. 

These non-skidding plates are ae 

your protection against acci- “=~ 

dent whether it be life, limbor “= convenience 

property. Besides they are Aen 

economical because the initial “=< and 


Te 


an i - ease a 
d maintenance costs are ex- [iis They are indestructible and 


ceptionally low. ¢ will last indefinitely, with- 


They are used for ‘ out repairs. 
bridges, culverts, grade ' i 

crossings, manholes, 

etc. 


REG. US. PAT. OFFICE 


They use any piece of handy 
lumber, are fully collapsible, 
and can be carried or stored 
in very small space. 


Send for Booklet and 
Sample . . 
bigs | See them at your dealer’s, or write 
Central Iron & Steel Co. us for full details. 
HARRISBURG, PA. 


, fa 2 ~~ Offices. in all j THE 
~eigs i ih Toledo Pressed Steel Co. 


UNDERWRITERS’ LABORATORIES INSPECTED S-A:443 TOLEDO +: O8IO 
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Two of the 23 Sulli- 
van Vibrationless 
Compressors at work 
in Snoqualmie Pass. 
Below, Sullivan 310- 
ft. Vibrationless Com- 
pressor, on steel 
wheels. 


Just as Sullivan Air Power drove the 
Cascade railroad tunnel through the 
granite backbone of those mountains 
—it is now building a 45-mile highway 
over them. 

Twelve contractors are widening and 


straightening the old Snoqualmie Pass 
Trail, and are reducing the highway 


grades near Spokane. 

Drilling, shooting, shoveling, are iso- 
lated by forty miles of wilderness. And 
many dollars in overhead, for equip- 
ment and wages, have been staked on 
the dependability of the 23 Sullivan 
Compressors. 

One, two, three compressors at a time 


stake profits on Vibrationless Compressors 


were bought. All were Sullivans, 


You too, can profit by this new de- 
pendability in air compressors, which 
is helping owners of Vibrationless 
Compressors to shave cost es.imates. 
Sizes 103, 110, 160, 206, 220, 310, 360 ft. 
are available; gasoline, electric, or 
Diesel engines with all mountings. 


SULLIVAN AIR POWER EQUIPMENT 
SULLIVAN MACHINERY COMPANY 
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4 Cylinder 
MOTOR ROLLER 


The Motor Roller of the age—plenty of power— 
single lever control—instantaneous reverse—all 
gears enclosed—wide range of road speeds—de- 


A 
HUBER 


OPERATES ALL DAY —l 
ON 10 TQ 15 GALLONS “—™ 


pendable and economical to operate. 


catalog and prices. 


827 Wrigley Bldg., Chicago 


Send for 


THE HUBER MANUFACTURING CO., 355 E. Center Street, Marion, Ohio 


A FULL RANGE OF 
SIZES 
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With never a spill 





FANCY 

skater spins 
on one foot. 
leaps in the air 

. hurdles a 
barrel . . . per- 
forms many a complicated feat with- 
out a spill. 


A Hayward Orange Peel Bucket, too, 
performs with never a spill. It grabs 
big loads, and holds them in a vise- 
like iron grip. 

A Hayward Orange Peel is a real 
standby with contractors. Heavily 
proportioned, it is a digger by design 
as well as by construction. It is rec- 
ommended for all classes of dredg- 
ing, excavating and rehandling work. 

. 2° Ss: 

Having four different types of dig- 
ging and rehandling buckets to draw 
from, makes a Hayward recommen- 
dation absolutely unbiased. 


THE HAYWARD COMPANY 
38-50 Church St., New York, N. Y. 


Builders of Clam and Coal Handling 
Shell, Orange Peel, Machinery; 
Drag Line and Automatic Take-up 


| lg ae By \ Reels; Counter- 


ing, Excavating, ~—waeen weight Drums. 











Hayward Buckets 














CONNERY’S 
TAR and ASPHALT 
HEATERS 


The Connery Combination Oil Burning Tool and 
Asphalt Kettle a great time and money saver. Ca- 
pacity of asphalt kettle 50 gallons. Equipped with 
three Connery Torches; 20 gallon copper brazed fuel 
tank, galvanized inside and out; damper for regulat- 
ing heat and special insulation for insuring maximum 
heating efficiency. 





Steel roller bearing wheels standard equipment, 
rubber tires and heat guards furnished at extra cost. 


STYLE “A-1” 





Style “A-1” Maintenance Heater, made in 65, 125, 
150, 175 and 225 gallons. Burns coal, coke or wood. 


We manufacture a full line of Tar and Asphalt 


Kettles, Oil Burning Kettles, Oil Burners, Torches, 


Pouring Pots, Hand Spraying Attachments, ete. 
Send for “Blue Book” describing our equipment. 





CONNERY & CO., Inc’ 


3996 N. Second Street 
PHILADELPHIA, PA. 
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Hi-SPEED 
TRAILER 


SAVES 
TIME anv TOOLS 


The Mohawk Hi-Speed Trailer Tool Box is 
designed for the convenience of the progressive 
Contractor. Made of heavy sheet steel, all 
seams electrically welded. Has double covers 
which are waterproof and can be locked down, 
preventing loss of tools by theft. Double rein- 
forced bottom and edges. Inside has a sliding 
tray for small tools, etc. Can be trailed behind 
the truck at high speed. 


Inside bottom and top edge reinforced with 
angle iron. 


Constructed of 10, 12, and 14 gauge steel. 
Extra heavy welded. Mounted on half elliptic 
springs. 2-inch axle. Firestone tires and 
special length roller bearings with alemite fit- 
tings. Positive non-slip adjustable supporting 
leg rigidly connected to channel frame. 


Size of tool compartment: 7 ft. long, 3 ft. 
wide, and 2 ft. high, with sliding tray for small 
tools, 1 ft. wide by 7 ft. long, adjustable to 
center or either side of box. 


Write for complete data today 


MOHAWK ASPHALT HEATER CO. 
Schenectady, N. Y. 


FOR 


Speed 
Security 
Strength 


Rugged Construction 
| 
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Correct load distribution is an important factor in all transpor- 
tation equipment. It means speed and profit in the handling of the 
load. It means even wear and longer life for the truck. 


Equalized load distribution has been attained in Hug Roadbuilder 
Trucks by providing a short wheelbase making possible a short 
turning radius, and distributing the weight over all four wheels. 
This feature and many other Hug features have established Hug 
reputation and account for the growing demand for Hug Roadbuilder 
Trucks wherever Hug performance is known. 


A complete line of Hug Roadbuilders will be on display at the 
Road Show, Atlantic City, Jan. 11-17, inc. 


THE HUG CO., Highland, Illinois 











OADS 
A Monthly Record of Road 


Engineering & Development 


Regular Features each Month: 


Foreign Road Construction A Review of Road Mate- 
Notes. rials and Plant (includ- 


Road Improvement ing Transport Vehicles). 
ee Soe. News from All Parts. 


Latest Patents and Trade 
arks. New Companies. 


Annual Subscription 12/= 
post free 


“Roads & Road Construction” circulates amongst Sur- 
veyors, Road Engineers, Municipal Authorities and 
those engaged in Road Development in all its branches 
throughout the world. 


Published by 


Carriers Publishing Co., Ltd. 


BANGOR HOUSE, 68 & 69, SHOE LANE 
LONDON, E. C. 4 
ENGLAND 























BAKER BULLDOZER 





BAKER MANEY SCRAPERS 


EARTH MOVING EQUIPMENT 


Baker Hydraulic Bulldozers for both Caterpillar 
and Monarch tractors are built along new lines. 
Greater raising height, ability to work well below 
track of tractor, easy operation and sturdy con- 
struction are features which recommend them to 
contractors. Hand-operated models of Baker Bull- 


dozers made for the lighter model tractors. 


See Our Exhibit, Road Show, Atlantic City, Jan. 13-18, 1930 
Send for Special Bulletins—-Baker Bulldozers [] Baker Maney Scrapers (] 


The Baker Mfg. Co., 506 Stanford Ave., Springfield, III. 


Baker Maney Self-Loading Scrapers are the ac- 
cepted earth movers for moderate hauls, Full trains 
turn around on twenty-foot fill. They are operated 
with only one or two scraper men, piling up big 
yardages per day. These powerful scrapers are 
made in three sizes—34, 1 and 1% cubic yard 
capacities. 











This Crane Has Completed Its Eighth Year of 


Hard Work 
Actual Records Show 


Equally Good at 
Dragline Work 


Bay City 
Truck Cranes 
Are Built For 
Long Life of 
Hardest Work 


Average 388 Yards Per Day Per Season 
Bay City Foundry & Machine Co., Bay City, Michigan 


Le you mention Roaps ANp Sragers when writing? Please do. 








WHEELING 


ROLLER BEARING CRUSHERS 


The durability, simplicity and effici- turning flywheel of any size crusher 
ency of Wheeling Crushers is unequal- by hand. 

led in crushing stone 
orgravelto any specifi- 
cation. Roller bear- 
ing make it possible 
to operate Wheeling 
Crushers at high 
speeds without vibra- 
tion. 










Roller Bearings in both 
pitman and frame. 







Cast steel guard. 







Counter balanced flywheel. 






Reversiblemanganese steel 
jaws. 






One piece cast steel frame. 





6” to 8” granite cobble Alemite lubrication. 


can be crushed by 


Wheeling Mold & Foundry Co., Wheeling, W. Va. 






Send for full Particulars 















Something for Nothing 


There is usually a catch in anything offered as 
“Something For Nothing”’. 


There is no catch in the ROAD AND STREET 
CATALOG AND DATA BOOK. The more 
you use it, the more you gain without cost to 
yourself. 









An engineer in Florida was on a contract job rep- 
resenting an expenditure of over $200,000. He 
turned to page 52 of the ROAD AND STREET 
CATALOG AND DATA BOOK, secured all his 
specifications under the brief article, “Bitumi- 
nous Concrete Pavement (Modified Topeka)’’, 
and completed his job in record time at a cost 
of $1.52 per square yard for black top only. 

















GILLETTE PUBLISHING COMPANY , r : ; 
221 East 20th Street, Chicago Every page is packed with helpful information 






* for contractor and engineer. Tell us what feature 
Kindly reserve for me a complimentary copy of the 
1930 edition of ROAD AND STREET CATALOG AND of the book you find most helpful. Send coupon 
DATA BOOK. to have 1930 copy reserved for you. 











Name.......... - EEE 


. GILLETTE PUBLISHING COMPANY 
Cecerpartiem OF tithe crccccececccscsceccccsssesscocsecesssessassssssecssesssessancesssssnece 221 East 20th Street, Chicago 


pO 
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AMES 


SIX CYLINDER 


ROAD ROLLERS 


CONVENTION & 
ROAD SHOW 


A.R.B.A. 


Atlantic City, N. J. 


JAN. 13-18 


Rolling the subbase 


Scarifing close up } 
ready for paving 


Rolling Crushed Stone Rolling Amesite to the curb 


Are the choice of the discriminating man, the man who wants only the best equipment the market offers. Ames 
Rollers are just a little different from ordinary rollers. Just a little handier, a little stronger, a little heavier, 
a little faster, a little neater appearing, a little smoother operating, making a much better all round roller at 
just a little higher price. 


Six Cylinder 
Motors Only 


5, 7, 10 and 12 
Ton Sizes 


AMES IRON WORKS, Oswego, N. Y. 


Division of Pierce, Butler & Pierce Mfg. Corp. 











Traffic Takes No Toll | 
On Traffic Treaded Bridges 


BRIDGE floors equipped 





wear and prolonging plank- 
with “A.W.” Traffic ing life. 


Treads are practically im- Records of service life prove 
mune from the toll that traf- 44. economy of “A.W.” 


fic ordinarily takes through Traffic Treads and their abil- 
the development of chatter, ity to reduce the cost of 
vibration and premature ridge maintenance. These 
wear and breakage of plank- records are available to 
ing. highway engineers and offi- 

cials, as are the services of 


“A.W.” Traffic Treads, in- “AW.” Engineers who will 


Y% size) 


( 
“m: * 


“A.W.” Traffic Treads installed on 
the Third Street Channel Bascule Type 
Bridge, City of San Francisco. This 
structure is reputed to carry more 
traffic than any bridge west of the 
Mississippi. 


99 Diamond Pattern 
Rolled Steel 


stalled over lines of con- 
centrated wheel travel, cover 
the points of greatest strain. 
They distribute the loads, 
eliminate chatter and vibra- 
tion, protect the planking 
from the cutting action of 
tire chains and other de- 
structive forces, reducing 


TRAFFIC 


gladly cooperate in the de- 
velopment of most efficient 
bridge floor layouts of 
“A.W.” Trafic Treads. 
Write us. 


ALAN WOOD STEEL CO. 


Conshohocken, Pa. 


Philadelphia New York Boston Dallas 
Seattle San Francisco Los Angeles 


TREADS 
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AMALAAMA 


ELECTRIC WHEEL COMPANY 


Designers and makers of complete mounting equipment for America’s leading man- 
ufacturers of portable machinery. Wheels, trucks, trailers, crawlers, and parts 
built for individual requirements. Catalogs on request. 


Dept. E. C., QUINCY, ILL. 








THE UNDISPUTED CHOICE 
OF ALL CAREFUL BUYERS IS 


THE BURCH 
Car Unloader 


Get Our Catalogue 
For Reasons Why 











THE BURCH CORPORATION 
Crestline, Ohio 





. — 
A cheap cab—but only in price 
This Model F.D. Cab gives you all the advantages of the most 
expensive cab, except as to finish. 


It is solidly constructed throughout—air seasoned oak framing, 
heavy steel panels, steel capped doors, and composite steel insu- 
lated roof. In a few words, it is a cab that stands up well in 
rough going and gives you the trouble free service you want. 


Made in two sizes, it can be fitted to practically every make and 
model of truck. Of course, it has the famous Highland Rocker 
Sill Mounting. 


You can inspect this cab at the Highland Distributor near you, 
or write us for more complete information. 


THE HIGHLAND BODY MFG. Pa 
476 Elmwood Place, Cincinnati, O 


HIGHLAND 


for CABS 

















MIKE OOP 


TRE ATEN. 





THE “STOLLE” SPREADS ROAD 
MATERIAL FROM ANY 
DUMP TRUCK 


Save all the costly labor of hand spreading, also the attendant waste 
of material, by spreading directly from the trucks with which you 
haul the material to the job. In addition, the “STOLLE” will do 
better work for you and more of it without a murmur. 


Write for complete bulletins. 


STOLLE ROAD EQUIPMENT COMPANY 
3012 So. LaSalle St., St. Louis, Mo. 





Yes—we would like you to mention Roaps ANp STREETS. 














MONOLITE 


A Protected Concrete Paving Process 


A base course of MONOFELT seals the 
water in the mix and protects the slab 
from physical and chemical action from 
without. 


MONOLITE COMPANY 
OF AMERICA 
1004 Hearst Bldg. 
SAN FRANCISCO, CALIFORNIA: 














New 1930 
Anthony Rotating Power 
Hoist Dump Body 


In the price field of a gravity. Offering features 
and construction never before equaled. 


On display at the National Boad Builder’s Con- 
vention at Atlantic City Jan. 13-18. 


Bodies now ready for delivery. 


ANTHONY COMPANY, Inc. 


STREATOR, ILLINOIS 
TWENTY-TWO TYPES 


The Best Known’ 
And Most Universally Used Roller 
—Go Where You Will 


This preference for Buffalo-Springfields for use on 
both maintenance and new construction stands un- 
questioned. That this preference actually exists 
may be verified by anyone inclined to make a survey 
of the roller equipment now in use. 


Full range of sizes, in 
latest models, both 
steam and motor driven. 
With or without scarifier 
,or other attachments. 
mii Write for booklet. 


<\ROAD SHOW? 


4\ JAN. 13-18 The’ 
ATLANTIC CITY. Buffalo-Springfield 


§ Yn <O Roller Co. 


CTAN Springfield, Ohio 
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THE MARTIN TRAILER CO. 
Westfield, Massachusetts 
Manufacturers of Trailers and Trailer Parts 


SEMI-TRAILERS 


Increase the payload two or more times the capacity 
of any truck. THE MARTIN 3-5 TON SEMI- 
TRAILERS are all equipped with the MARTIN 
AUTOMATIC SPRING TYPE FIFTH WHEELS 
and THE MARTIN SEMI-AUTOMATIC LAND- 
ING GEAR making the most flexible semi-trailer unit. 
The cost of a truck-trailer is less than the cost of a 
truck rated to carry the same load. Write for descrip- 


- tive information and prices. 





Please mention Roaps aNnp StxesTs—it helps. 




















ROAD FIniSHING cme 


The ORD Road Finishing Machine is truly e#- 
traordinary in its ability to produce the finest finished 
pavement in the minimum time with the fewest men 
and consequently at the lowest cost. 

The basic operating principle of the ORD—the 
double sliding screed—is conceded by leading high- 
way authorities to be the simplest and least expensive 
means of securing the most consistently high grade 
concrete pavement. 


Space 212 Main Floor ROAD SHOW 
Atlantic City Auditorium, January 13-18 


A. W. FRENCH & CO. 


DIVISION OF BLAW-KNOX CO. 
Manufacturers of the ORD Road Finishing Machine 


Sales Dept., 122 S. Michigan Ave., Chicago, Ill. 











ROGERS 


Wortds Standard 
ew Er, LOLS TIA AR STOLL DID 
HEAVY Duty 


TRAILERS 


More 

and More 

Rogers Trailers are becoming identified with 
big things—big moving jobs, big profits, big 
fleets and big contractors, in the sense of 
having vision and leadership. 


The line is complete, ranging from 5 to 
100 tons capacity. Write for your copy of 
Catalog No. 28. 


ROGERS BROTHERS CORPORATION 


116 Orchard St. 
Albion, Pa. 

















AIR COMPRESSORS 
for any job 


OTH portable and stationary mod- 
els in sizes ranging from 1% cu ft. 
to 360 cu. ft. 
Distributors and representatives in all 
principal cities. 
Write for catalogue. 


SCHRAMM, INc. 
West Chester, Pa. 


Offices and Representatives in 
Principal Cities 





There Is A Difference 


Any Crusher will operate satisfactorily for a time, but 


RELIANCE CRUSHERS 
and Handling Units 


are built for long, hard SERVICE under the most 
exacting conditions. 

15 to 20 years and more is the usual report of 
RELIANCE owners, at a minimum cost for main- 
tenance. 


We offer a complete line of ROAD BUILDING and 
QUARRY Equipment in capacities of 50 to 1500 tons 
per day. Write for catalogue and prices. 


Universal Road Machinery Co. 
Emerick Street KINGSTON, N. Y. 
Branch Offices in New York, Boston and Chicago 
RELIANCE—THE CRUSHER WITH THE LONGER LIFE 
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Asphalt 
Products 


Standard Asphalt Binder A for surface treatment 
Standard Asphalt Binder B for penetration work 
Standard Asphalt Binder C for the mixing method 


Standard Cold Patch Asphalt for repairing all 
types of bituminous road surfaces 


Standard Refined Asphalt (Socony Brand) for 
sheet asphalt paving 


Standard Asphalt Joint Fillers for brick or block 
pavements 


Standard Paving Flux, 
Standard Bridge Ags- 
phalt and Preserving 
Oils 


STANDARD OIL CO. 
OF N. Y. 
26 Broadway 














The short rapid crushing stroke of the Newhouse 

Crusher together with its method of cable sus- | 
pension has led many crushing plant operators 
to install one or more for secondary reduction. 


Write for Bulletin 1469 


ALLIS-CHALMERS MANUFACTURING CO. 
MILWAUKEE, WIS., U. S. A. 

















Atlas Portable or Stationary 


Belt Conveyors 
Speed Up Construction Work 


Atlas Belt Conveyors are suited to the carrying of all 
sorts of material, wet or dry, from the lightest to the 
heaviest and in any quantity. 

Standardized manufacturing employed in the production 
of Atlas conveyors, as well as the fact that we have been 
building conveying equipment for a good many years, en- 
ables us to give the maximum efficiency for years at a 
minimum cost of upkeep expense. 


OTHER ATLAS PRODUCTS INCLUDE: 

Belt Conveyors, Bucket Conveyors, Scraper Conveyors, 
Bucket Elevators, Loaders, Unloaders, Four Wheel Drive 
Tractors, Gravel, Sand and Coal Equipment, Material 
Chutes and Spouts. 

Correspondence is invited from individuals or organiza- 
tions interested in the purchase of any of these equipment 
items. Our engineering staff will gladly study your mate- 
= handling problems and offer you expert elites on their 
solution. 


Atlas Engineering Company 
General Offices and Factory 
Clintonville, Wisconsin 











Simple—Easy to Change—Reversible— 
and Longer Wearing. 


No Matter What You Dig Westeeco Will Meet Your Demands 


Designed with every advantage of a one piece tooth, the Westeeco is 
so modeled that a single tooth or a complete change of teeth can be 
made in a few minutes without detaching the base. 


For Complete information Write to 


WESTERN CRUCIBLE STEELCASTINGCO. 









































AYER & LORD TIE CO. 


Incorporated 1893 


CHICAGO 


Railroad Bridge Timbers 
Car Stocks 


Cross Ties 
Lumber Piling and Posts 
Poles Mine Timbers 


TREATING PLANTS 


Carbondale, Il. Grenada, Miss. 
Louisville, Ky. 


North Little Rock, Ark. 
Montgomery, Ala. 


“Creosote Oil Prevents Decay” 





ON SHOVEL OPERATION REMEMBER: 


Its theByers 


THE BYERS MACHINE CO., Ravenna, Ohio 











Cutting Costs 
of Moving Earth 


SAUERMAN Slackline 
Cableways can reduce your 
payroll—can cut overhead 
charges—can save you a lot 
of equipment expense — 
whenever you have an exca- 
vating job where the mate- 
rial has to be moved any 
distance from 200 to 1,000 
ft. or more. rite for new 
56-p. Catalog and see for 
yourself how hundreds of ex- 
cavating problems can be 
simplified. 


UERMAN 
SAVERMAN BROS. dnc. SA BROS., Inc. 
Bea, 428 S. Clinton St. 
CHICAGO 


EXCAVATING 
for PROFIT 
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TRADE MARK 


KEYSTONE 


i" Kevstowe Drnter Co, Beaver Faus,Pa. 
Skimmer-Pullscoop Power Shovel 


For Digging and Loading Old Paving Surfaces, Road 
Grading and Highway Excavation, Ditching, 
Pe Cellar Digging, Etc. 


~ KEYSTONE DRILLER CO. 


MAIN OFFICE 
& FACTORY, 


BEAVER 
PA. 








Double Saving! 


Saves maintenance and repair costs 

. . because of sturdy construction. 
Saves time on every job... be- 
cause of exclusive features. 


“STERLING” 


Contractor’s Transit 
New Model No. 27-b 


*285 


Long life and unfailing accuracy 
under the roughest kind of field 
work. Only $285 (without compass). 


10-DAY 4 ag w oday for Bulletin RS-312 and 
NO DEPOS uate of Pee tal oe 


WARREN-KNIGHT CO., 136 N. 12th St., Philadelphia, Pa. 





TAR HEATERS 


PORTABLE AND STATIONARY 
See Page 94 Road and Street Catalog or write 


THE JOS. HONHORST COMPANY 
1016 W. 6th Street Cincinnati, Ohio 











t Cat 


AEROIL BURNER CO., Inc., West New York, N. J., Chicago. Hl 





SUBGRADING 
EQUIPMENT 
Write for 
DIRECT FACTORY PRICES 
939 W. North Ave. 




















Made in our own 
rollingmills from 
Special high Car- 
bon steel— 





Chicago 
Strong, durable,— 
pleasingin appear- 
ance. rite for 
descriptive fo 














Sweet's Steel Company, Williamsport, Penana.—— 

















When writing to advertisers please mention Roaps anv Sraeers—Thank You. 






























DUMP O-K 
Portable Air Compressors 
R U C K For Dependable Air Service 















Whether you want a compressor to operate only 
one or two tools, or larger units which will handle 
more equipment, you can select the size needed 
from the O. K. line. Compressors of piston dis- 
placement from 120 to 240 cubic feet provide a 
range to suit your requirements. 

There are a lot of things we'd like to tell you 
about O. K. Air Compressors, and we'll be glad 
to send you our literature. Just drop a line to 
us on a post card. 
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Wood dumping equipment, which includes 
a hoist and dump body for every make, 
model and capacity of motor truck, is 
backed by national service—until the last 


load is dumped. 0. K. Clutch and 
Catalog 10 for the asking Machinery Company 
WOOD HYDRAULIC HOIST & BODY CO. Columbia, Pa., U. S. A. 


DETROIT, MICHIGAN 


WINS COUNTRYWIDE APPROVAL 


By Charles Evan Fowler, Consulting Civil Engineer, Member 

American Society of Civil Engineers, Engineering Institute of 

Canada, Society of Terminal Engineers, Special Lecturer 
University of Washington. 
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“This is a fascinating work and I can will keep it handy for constant reference.” 











truthfully say it was read from cover to —New Jersey. 

cover.”"—Chicago. “Desire to express my appreciation of the 
“In my opinion it will stimulate regard service you have rendered to the profes- 

for the appearance, as well as stability and sion in writing this book, which will be 

low cost in our engineering structures.”— most helpful.’”—Connecticut. 

Houston. “Have re-read some parts of it, and think 

“Have read your work on Engineerin it a move in the right direction.””—Wash- 

Architecture and appreciate its worth, ond ington. 














From most of the states in the Union have come létters in praise of this book,—of its 
general interest as pleasurable reading for architect and engineer alike,—of its helpfulness 
and value in improving American architecture. Accept our offer to lend it to you for 10 
days. See the coupon. 


GILLETTE PUBLISHING CO., 221 E. 20th ST., CHICAGO, ILL. 
COUPON 
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Gillette Publishing Co. Strikes a note harmonizing strict en- 

221 E. 20th St., Chicago, Ill. gineering pune = the ro of SEND FOR IT k 
i architectural forms. Published reviews : h 

Please send a copy of “The Ideals of Engineering ge a Ben Be - oe 10 Days FREE trial } 






Architecture,” by Fowler. I agree to remit $4 plus terms as the following: 
postage by check or money order or return the book 
within 10 days. 





\a\i(@\i/@\ i /a\ie\t(@\i/@xt@\iiaxtvaxty 






“While devoting some attention to the fundamentals,—the treatment 
is primarily that of a constructive discussion. The book should prove 
of definite help to the designer. The principles discussed are applicable 
to the monumental and the humble structure alike.”—Railway Age, 













Name Sept. 7, 1929. 
“The volume itself is perhaps the most extensive work on the subject 
Address... of engineering architecture yet produced and covers the subject in a 











most complete and thorough-going manner. The work abounds in mat- 
ter of value to both architects and engineers and deserves wide circula- 
City State. tion.”—Architectural Forum, Aug. 1929 

R&S-12-29 
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EN ABER 
Rebuilt 
TRANSITS & LEVELS 


25% Off! ruses sims 


All makes. Guaranteed and 
sold subject to test. WBasy terms. Act NOW 
before best bargains are snapped up. Write 
TODAY FOR list RS-312. 

WARREN-KNIGHT CO. 
Makers of “Sterling” Surveying Instruments 
136 N. {2th St. Philadelphia, Pa. 


Annual clearance. 


WESTERN CANADIAN COMPANY 


25 years operating Structural Plate and Machine 
Shops, also rolling Open Hearth Bars and small 
shapes, desires to confer with Road Machinery Com- 
pany view manufacturing standard lines. Will build 
and equip special shop if necessary, or would take 
interest in Sales Company. Box 2034, Gillette Pub- 
lishing Company, 221 East 20th Street, Chicago. 


WROT PIPE 
18,000 ft. 2%” 30,000 ft. 
New Threads & Couplings 
Immediate Shipment 


ILLINOIS PIPE & MFG. CO. 
4545 Ogden Ave. Chicago, tll. 


3” 














4 Miles 20-24” Gage, First Class 


Portable Track 


Prices low—Immediate shipment. 


ZELNICKER w ST. LOUIS 


Ralls, Machinery, 


years in Equipment, 
Sheet Piling, Engines, ete. 


3! 
Steel Tanks, Oj) 





CORPORATIONS and Partnerships assist- 
ed in expansion programs, New organiza- 
tions completed and developed, First 
Mortgage Bond and Trust Fund issues of 
securities prepared, issued and haadled. 
Write: The Reuter Co., Box 35, Wilmette, 
Illinois. 








Advertise in 
the Clearing House 

















OFFICIAL PROPOSALS 


COPY for official proposals reaching our 
221 E. 20th St., Chicago, office on the Sth, 
1Sth and 25th of the month can usually be 
printed in the magazine issued 5 days 
later, 
Rate: 


50 cents a line an insertion 








received at this 
January 


U. S. Engineer Office, Rock Island, Illi- 
in duplicate, will be 
office until 3:00 P. M., 


3, 1930, and then publicly 


Pennsylvania Department of High- 
ways, Harrisburg, Pennsylvania. Bids 
will be received December 19 and 20, 
1929, for the construction of 43 road 
projects, totaling approximately 143 
miles, construction to be reinforced con- 
crete, grading and bituminous macadam, 
also for the construction of 8 bridge 
projects to be plate girder, reinforced 
concrete beam, reinforced concrete arch. 
Projects situated in the following 
counties. 
Adams 
Allegheny 
Armstrong 
Bedford 
Berks 
Blair 
Bradford 
Bucks 


Luzerne 
McKean 
Mercer 
Mifflin 
Northampton 
Pike 

Potter 
Schuylkill 


ees Ss 
. ea a 
Westmoreland 

York 

Crawford (bridge) 
Cumberland (bridge) 
Jefferson (bridge) 
Monroe (3 bridges) 
Somerset (bridge) 
Warren (bridge) 


Crawford 
Dauphin 
Delaware 
Fayette 
Forest 
Huntingdon 
Indiana 
Juniata 
Lehigh 
Full particulars upon application to 
James L. Stuart, Secretary of Highways, 
Harrisburg, Pennsylvania. 


U. S. ENGINEER OFFICE, Poland and 
Dauphine Sts., New Orleans, La. SEALED 
BIDS, in duplicate, will be received until 
11 A. M., Central Standard time, Decem- 
ber 23, 1929, and then public opened, for 
furnishing all labor and materials and 
performing all work for construction 





opened, for constructing and delivering 
sixteen 110 ft. x 24 ft. x 5 ft. and four 
70 ft. x 16 ft. x 4 ft. steel material barges. 
Further information on application, 


and delivery at New Orleans or Lake 
Arthur, La., of one gasoline launch. 
Further information furnished on 
application. 


Somerset 
Sullivan 
Susquehanna 
Tioga 


Carbon 
Centre 
Clearfield 
Columbia 





Save on that 


onstruction Job! 





Place your proposal before the eyes of 

responsible contractors by advertising 

in the magazines published by 
Gillette Publishing Company. 
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With This Knowledge 
ou Can Move 
he Earth 


You need more than a pick and shovel when a 
job calls for digging. The power of knowledge > ROCK 
comes first, even ahead of pencil and paper for SATION 
estimating on the contract. Thus, the ever pres- ¢ “AHODS 






WOROOK 
OF 










ent help and aid of The Excavation Library can- — 
not be too greatly emphasized. In these compact LUETTE 






volumes the problems of moving earth and rock 
are surveyed through the eyes and trained minds 
of experienced engineers, not simply with a view 
to teaching excavation but particularly to antici- 
pate the problems you will meet on every class of 
excavation. 











This experience is in many cases tabulated so that your 
calculations will be simplified. Examples are cited of 
use of alternative equipment warning you of what to 
expect when you vary your method. 














The manifold ways in which possession of this Library 
for constant reference will help you, cannot be detailed 
here. But they can be illustrated by a ten day trial, 
incurring no obligation. Read the offer below and let 
the coupon save you money. 


EXCAVATION LIBRARY  ingiccaty these Chapter Headings: 








Send 
the Coupon 





























Earthwork and Its Cost— Handbook of Rock Excavation Labor Costs of Construction 
—s $6 —Regularly $6 —Regulraly $3 

Volume I—Prope of Earth—Measure- Volume II—Prelimin Drai " 

Ch mt oy ‘and Cost Emmating be e minary Dra -—~ Surveys F. L. Connor’s intensely practical book 
a end Sounding—Locoming and The Design of Drains—Drill Bits on costs reduced to a unit basis. These 
Shoveling Earth—Spreading and Rolling Shape, Sharpening and Tempering—Ma- are the chapters: Earth Excavation and 
Hauling Methods and Costs with Ele- chine Drills and Their Use—Cost of Transportation, Rock Excavation, Sheet 
vating Graders and Wagon Loaders— Machine Drilling—Steam, Compressed Air Piling and Cofferdams, Wood and Con- 
with Scrapers and Grades—with Cars— and Other Power Piant—Cable Drills— Pil C Cor Cc 
with Steam and Electric Shovels—with Explosives—Charging and Firing—Methods crete Piles, Concrete Costs, Concrete Form 
Grab Buckets and Dump Buckets—with ef Biastine—Leading and Transporting Costs, Steel oo ye Steel, 
— 6 om "ion . Pp Rock—Quarrying Dimension Stone—Ovpen peg eon "RB —~ gh y B- - — 
—of Trenching—Ditches dnd Canals— Cut Excavation in Quarries, Pits aad Plastering and Plumbing, Painting, Sew- 
Hydraulic [Excavation and Sluicing— Mines—Railroad Rock Excavation and Wat Works Concret a d Other 
Road and Railroad Embankments—De- Boulder Blasting — Canal Excavation — on, ater = Wores, 6 an e 
sign and Construction of Earth Dams— Trench Work—Subaqueous Rock Excava- Paving Costs, Equipment and General 
Dikes and Levees—Slips and Slides. tion. Labor Expense. 



















Gillette Publishing Co., Technical Publishers 
221 E. 20th St., Chicago, Ill. 


Send me the Excavation Library for free exami- 
nation. In 10 days I will return the books, or 
send you $5.50 hen I am to receive a copy of 

rey’s ‘‘Enuineering Failures” free. Then I 
will pay $3.00 monthly for three months until the 
full price of $14.50 is paid. 


With This Offer— 
FREE 4 Books For the Price of 3 


This Extra Book. A This is the Offer 

—s on by 

Edwar Tey— . e ° 

“Engineering | Fail. Examine this Library for yourself. Know from per- 


ao Zo sates ©4= somal inspection how useful the books can be. Send 


of outstandin’ as. the coupon and we’ll send you the 3 books for 10 days’ 
| given examination. If you want to keep them, send us $5.50 
If, after examination jn 10 days, and $3 a month for 3 months. Otherwise, 
you decide to keep ° ° 

the Library, this return the books, postpaid, after your 10-day examina- 
volume is forwarded = tion, and that closes the incident; no obligation to you. 























Name. 






















Address. 
















City and State 
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Alvord, Burdick & 


Howson 

John W. Alvord, Charlies 

Burdick, Louis R. Howson 
Engineers for 

Water Works 

Water Purification 

Flood Relief 

Power Generation 

Sewerage 

Sewage Disposal 

Drainage 

Appraisals 

Chicago, Hartford Bldg. 





Black & Veatch 


Consulting Engineers 
Sewerage, 
Water Supply, 
tion, 
Plants, Valuations, 
vestigations and Reports. 


E. B. Black, N. T. Veatch, Jr. 
807 South Hill St., Los Angeles, 


California. 


86 W 44th St., New York City. 
Kaneas City, Mo., Mutual Bldg. 


Sewage Disposal, 
Water Purifica- 
Electric Lighting Power 
Special In- 





Blanchard, Arthur H. 


M. Am. Soc. C. E., M. S. A. E. 
Highway Transport Consultant 


Traffic Control Expert 
Censulting Highway Engineer 
Litigation Expert 


218-216 Richardson Bidg., 
Toledo, Ohio. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Refuse Disposal, Treatment of 
Industrial Wastes, Design, Re- 
ports, Consultation, Investiga- 
tion, Evaluation of Works, Su- 
pervision of Construction. 
Transportation Building, 


226 Broadway, New York. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 


Lambert 

Consulting Engineers 

Waterworks 

Lighting Appraisals 

Rate Investigations 

Kansas City, Mo., Interstate 
Bldg. 

Los Angeles, Cal. 


Western Pacific Building 


Chicago Paving Labora- 


tory 

H. W. Skidmore 

Gene Abson 
Consulting and Inspecting Engi- 
neers—Pavements and Paving 
Materials 

Consultation, Design, Specifica- 

tions, Reports, Testing Insp 


Hall, B. M., & Sons 
Civil, Mining and Hydraulic 
Engineers 
Southern Water Powers 
Drainage 
Irrigation 
Atlanta, Ga., Peters Bldg. 





tion and Research. 
536 Lake Shore Drive, Chicago. 





City-Wastes Disposal Co. 
(Org. from Staff of Col. Geo. 
E. Waring, Jr.) 

Consulting Engineers 
Specialists in Drainage, Sewer- 
age and Sewage Disposal 
Preliminary Investigations and 
Estimates, Surveys, Plans and 
Supervision 

Sanitary Examinations and Re- 
ports 


45 Seventh Ave., New York 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Munic- 
ipal Engineering, Power Devel- 
opments, Expert Examinations 
and Reports. 


Toledo, Ohio, 1046 Spitzer Bldg. 





Dow & Smith 


Chemical Engineers 
Consulting Paving Engineers 
A. W. Dow, Ph. B., Mem. Am. 


Inst. Ch. Engrs 
F. P. Smith, Ph. B., Mem. Am. 
Soe. Civ. Engrs. 


Asphalt, Bitumens, Paving, Hy- 
draulic Cement, Engineering 
Materials 


181-8 E. 28d St., New York City 





Fowler, Charles Evan 


M. Am. Sec. C. E. M. Eng. Inst. 
Can. Consulting Civil Engineer 
Bridges, Foundations, Dredges, 
Dredging, River and Harbor Im- 
provement. 


New York City, 25 Church St. 





Fuller & McClintock 


Engineers 

New York, 170 Broadway 
Kansas City, Mo., Walsix Bidg., 
600 Walnut St. 

Philadelphia, Pa., Pennsylvania 
Bidg., 15th and Chestnut Sts. 








Gordon & Bulot 


Engineers 

Successors to Maury & Gordon 
Water Supply and Purification 
Sewerage and Sewage Disposal 
Design 

Appraisals 

Reports 

Chicago, 58 W. Jackson Blvd. 


Nicholas S. Hill, Jr. 


Consulting Engineer 
Water Supply, Sewage Disposal, 
Hydraulic Developments, Re- 
ports, Investigations, Valua- 
Design, Construc- 
tion, Operation, Management, 
Chemical and Biological Labor- 
atories. 

19th St., 


112 East New York 





Hubbell, Hartgering & 
Roth 


Consulting Engineers 


Sew: Sewage Disposal, 
Water Supply and Municipal 
Engineering. 


Detroit, Mich., 2640 Buhl Bldg. 





Hunt, Robert W., Co. 
Engineers 


Inspection—Tests—Consultation 
Inspection and Testing of 
Structural Steel—Cement 
Reinforcing Steel—Building 
Materials 
Field Inspection of 
Steel and Concrete Structures 
Brick, Concrete and Asphalt 
Paving 
General Office 

22nd Floor Insurance Exchange 

Chicago 
Offices in All Large Cities 





Kiersted, Wynkoop 


Consulting Hydraulic & 
Sanitary Engineer 


614 Interstate Building, Kaneas 
City, Mo. 


W. Kiersted, Jr., Assoc. 





Metcalf & Eddy 


use and Industrial Wastes 
Statler Building, Boston 





Moran & Proctor 
Consulting Engineers for 


Foundations for Buildings, 
Bridges and Dams, and all Sub- 
structure Work. 


New York City, 842 Madison 
Ave. 





Nuebling & Mast 
Censulting Engineers 
Emil L. Nuebling, 
A Soc. wt 1 


Member 
1 Engineer 


James E. 


524 Court St., Reading, Pa. 





Potter, Alexander, C. E. 


Hydraulic Engineer and 

Sanitary Expert 

Sewerage and Sewage Disposal, 

Water Supply and Purification. 

New York. 50 Church Street. 
Cortlandt 3195. 





Randolph-Perkins Co. 
Consulting Engineers for 
Water Supply and Distribution 
Sewerage and Sewage Disposal 
Street Lighting Systems 
Zoning and City Planning 
Water Power Development 
Fleod Protection 
Excavation Specialists 
Stripping Properties Prospected 


1446 First National Bank Bidg., 
Chicago. 





Robinson & Steinman 


Consulting Engineers 
H. D. Robinson 
D. B. Steinman 


Bridges: Design, Construction, 
Strengthening, Investigation, 
Reports, Advisory Service. 


117 Liberty St., New York City 





Astrid S. Rosing, Inc. 


Sewer Pipe 

Drain Tile 

Steam and Electric Conduits 
Building Tile 

Fire Brick 


3464 N. Clark St., Chicago, Ill. 








P. H. Taylor Audit Co. 


Manicipal Accountants and 
Anditers 


Audits 

Systems 
Investigations 

267 Highland Ave., 


Buffalo, 





Waddell & Hardesty 


Consulting Engineers 


Steel and Reinforced 
Structures, Waddell’s 


150 Broadway, New York 
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Cutting of 
river bank at 
end of revet- 
ment. 





Revetment 
sinking plant. 





Levee banks 
make steep 
going! 





Cypress 
stumps on 


right of way. 


Impassablein 
car. 





First tower 
machine built 


by the gov- 
ernment, 





Roaps AND STREETS 


TILEs AND TILE WorK 
Motive Power, first issue to appear January, 1930 


A Trip with our Editor 


Down the Mississippi wherever levee work is 
going on, there went the editor. From sun-up 
to sundown, driving his car thru places where 
only tractors should go. Across soft borrow 
pits; thru cotton fields and sometimes tipped 
sideways on the slopes of levees, performing 
stunts which no self-respecting city car should 
be expected to attempt, on and on he went deter- 
mined to see as much as possible of work accom- 
plished, and watch government and contract 
outfits “‘on the job.” 


The new program which the government has 
undertaken involves about $300,000,000. Pic: 
tures of this work and graphic descriptions, 
told by an engineer who understands the nature 
of it, will make interesting articles for the 
readers of the Gillette engineering publications, 
for whose information Mr. V. J. Brown, asso- 
ciate editor, made this journey. 


The first article will appear in the November 
issue of Engineering and Contracting. 


The same care and thought that are given to 
this series of articles for Engineering and 
Contracting are given to all editorial material 
presented to the readers of both Roads and 
Streets and Water Works and Sewerage. There 
has been no change in the editorial management 
or policies since they were established in 1906. 


Ever advancing with the progress and develop- 
ment of the times, but intent on leading only 
where the best interests of the engineering pro- 
fession are served. This is why technical books 
and journals so often refer to these publications. 


The confidence of the readers in the technical 
pages is reflected in the confidence they place 
in the equipment shown in the advertising 


pages. 
Water WorkKS AND SEWERAGE 
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Gillette Publishing Company 


223 E. 20th St., Chicago 


SAN FRANCISCO CLEVELAND New York 


Write for particulars 





Please mention Roaps AND StTrReeTs—it helps. 





ENGINEERING AND CONTRACTING 
















Have You Catalogs on These Productsr 






The useful information and the suggestive hints in catalogs are far greater than is generally appreciated. Send us a 
signed post card, writing thereon the key number opposite the class of product you are interested 


lette Publishing ‘Company, 221 East 20th Street, Chicago, Illinois. 


catalogs. 


in, and mail to Gil- 


We will then ask the manufacturers to send their 





5 Accessories, Motor 
Truck 
10 seamen Apparatus, 


etc. 
15 Adding & Calculating 
Machines 
20 Aftercoolers, Air 
25 Air Ducts, Steel 


80 Asphalt Plants, 
Portable 

85 Asphalt Plants, 
Stationary 

93 Auxiliary Transmis- 
sion for Ford Cars 


es 
100 


115 Bags, 
12) Bar Chairs, Concrete 
einforcing 

tar Cutters and 


Benders 
135 Barrels, Metal Fire 
137 Bars, Concrete 
Reinforcing 
Bars 


Bars, Quarry 
160 Batcherplates 
165 Batchers, Adj. 
Measuring 
170 Battery Boxes 
175 Bearings, Roller 
180 Binders, Paving 
190 Bins, Storage 
195 Blasting A 
and Machines 
200 Block Making 
Machinery 
205 Blocks, Tackle 





225 Blue Printing 
Machines 

230 Bodies, Dump, 
Garbage, eta. 

240 Bodies, Motor Truck 

Boilers 

Bolts, Connecting Rod 

for Tractors 

265 Bolts 

200 Books, Technical & 

Business 

295 Boxes, Batch Concrete 

300 Boxes, Steel Tool 

305 Boxes, Wagon Dump 

$10 Brands, Tool 

320 Breakers, Pavement 

325 Breechings, Steel 

330 Brick Clamps 

340 Brick, Paving 

355 Bridge Plates and 


Shapes 
880 Buckets, Clamshell, 
Cableway Excavator, 


etc. 

388 Buckets, Concrete 

395 Buckets, Dragline Ex- 
cavator, Drag Scraper. 
Steam Shovel 

405 Buckets, Elevator, 


Concrete 
425 Building Blocks 
430 Building Paper 
435 Building Products 
440 Building Shores 
445 Buildings, Portable 
450 Buildings, Steel 
455 Bulldozers 
460 Bunks & Cots 
463 Burners, Furnace 
465 Burners, for Heating 
Asphalt, Pitch & Tar 





G 

485 Cable Retainer, Bolts 
and Plates 

490 Cableways 

Soe Cableways, Wire Rope 


505 

510 Calking Machines 

520 — Chimney 

525 © Pile 

580 Capstene Windlasses 
and Winches 

535 Car Pullers 

640 Car Spreaders 

545 Cars, Concrete 

550 Cars, Dump 

560 Cars, Industrial V 


565 Cars, Motor, Railway 

570 Cars, Quarry 

680 Car Trucks, Road- 
builders’ 


600 Castings, Iron & Steel 
605 Castings, Municipal 
610 Catch Basin Covers 
615 Ceilings (Metal) 

625 Cellar Drainers 








630 Cement 

650 Cement, Insulation 

655 Cement Bag Cleaners 
& Balers. 

660 Cement Colors 

665 Cement Floor Finish 

670 Cement Guns 

680 Cement, Quicksetting 

685 Centers, Sewer Con- 
struction 

690 Chain, Steel 

695 Chairs, Concrete 
Supporting 

700 Chanellers, Rook 

705 Channels, Steel 

710 Chemical Feed Ap- 
paratus, Dry 


5 
730 Chloride of Lime 
735 Chlorine and Chlori- 
natore 
736 Chliorinating Appara- 


tus 

740 Chutes & Elevators, 
Concrete 

747 Clamps, Post 

750 Clamps, Wire Rope 

755 Ctimbers, Track 

760 Clips, Track 

765 Clips, Wire Rope 

770 Clutches 

775 Clutches, Magnetic 

777 Coal Charging Cars 

780 Coal & Ash Handling 
Machinery 

782 Coal and Ore Con- 
veying Machinery 

785 Coal and Ore 

790 Coaling Stations 

795 Coal Storage and 
Reclaiming Systems 

800 Cocks, Corporation, 
Curb and Water 
Service 

802 Coke Pushers 

810 Columns, Cast Iron 

815 Columns, Steel 

820 Compressors, Air 

830 Concrete Admixture 
for Workability 

835 Concrete Chutes and 
Hoppers 


840 Concrete, Curing 

845 Concrete Hardener 

855 Concrete Mixers & 
Placers, Pneumatic 

860 Concrete Placing 
Plants 

865 Concrete Reinforce- 


ment 

867 Concrete Rollers 

870 Condensers, Air 

875 Condensers, Steam 

880 Conduits (Vitrified 
Clay Split) 

885 Connections, Water 
Meter 

890 Contractors’ Diamond 
Drill 


$15 Conveyors, Chain 

920 Conveyors, Portable, 
Belt, Bucket 

925 Cooling Systems, Gas 
Engine 

930 Copper Sulphate 

935 Corner Beads 

940 Cornices and Skylights 

950 Coving, Rubber 

960 Cranes, Fordson 

1003 Cranes, Gantry 

1005 Cranes, Locomotive 

1010 Cranes, Motor Truck 

1020 Cranes, Traveling 

1023 Cranes, Wrecking, 
Railway Type 

1025 Crawler Attachments 

1028 Crawler Wheels 

1030 Cribbing 

1035 Crimpers, Cap 

1040 Crusher Ports 

1045 Crushers & Pulver- 


zers 
1050 Crushers, Gyratory 
1060 Crushers, Portable, 

with Elevators and 


Screens 

1090 Culvert Stock Copper 
Alloy 

1095 Culverts 

1100 Curb Boxes 


5 Cu 
1112 Curd Guards, Steel 
1118 Cutters, Asphalt 
1130 Derrick Swingers 
1135 Derricks & Derrick 
Fittings 

1145 Digeers, Clay 

1148 Diggers, Pneumatic 
1150 Diggers, Post Hole 


> 


1153 Diggers, Trench 
1165 Distributors, Calcium 
Chiori 


1170 Distributors, Oil, Tar 
& Asphalt 


1175 Ditchers 
1185 Ditching Machines, 
Traction 


tio 
1190 Diving Apparatus 
Dock Loading Ma- 
chinery 


1200 Doors 

1296 Drafting Machines 
1206 Draglines 

1210 Drags, Road 





1220 Drain Traps 
1225 Drafting 


Equipment 
1230 Drawing Tables 
1235 Dredges, Dipper 
1240 Dredges, Suction 
1245 Drill Column and 
omy! 

rilling Machines, 
dis Main 


255 Drills, 

1260 Drills, 

1265 Drills, Blasthole 
0 Drills, Concrete 

=o Drills, Core 


1283 Drills, Earth, Fence 
Post 





1295 Drills, Prospecting 


re) 

1300 Drills, Railway Track 

1305 Drills, Rock (Penu- 
matic) 

1310 Drills, Testing 
Hydraulic 

1320 Drill Steel Furnaces 

1325 Drill Steel, Rock 
(When in doubt use 
this list) 

1330 Dryers, Air 

1335 Dryers, Sand & 


G 
1340 Dust Control 
1345 Dynamite 
1350 Eaves, 
1355 Economizers 
1357 Electrical Equipment 


evators 
1365 Elevators, Bucket 
1370 Elevators, Gravel 
1375 Engineering Instru- 
ments 





Portable 
1460 Excavators, —— 


1465 Excavators, leway 
1470 Excavators, Crane 
1473 Excavators, Curb 
1475  —— oe Ditch & 


nch 
1480 Excavators, Dragline 
1495 Excavators, Power 
1500 Expanded Metal 
1505 Explosives 
1510 Fabric, Steel 


1530 Fence Highway 

1532 Fence, Snow 

1535 Filler, Asphalt 

1540 Fillers, Bituminous 

1545 Filter, Alum 

1550 Filter Plants 

1555 Filtration Plants, 
and 


8 

1560 Finishing Machines, 
Concrete Road 
Fire Escapes 


1590 Fire Sprinklers 
(Automatic) 

1595 Fish Traps 

1610 Flashing "Blocks 

1615 Floats, Rotary 


FI & Steel 
1650 Flush-Tanks. Siphon 
1655 Flushers, Street 
1660 Forges, Oil — Coke, 

Drill Steel 
1665 Forges, Riveting 
1670 Fordson Attachments, 

or a ~ 


a 
1690 Forms, Culvert 


Con 
1720 Foundations 
1735 re Products, 


iscellaneous 
1735 a, Sones & 
1740 Furnaces, Lead Melt- 
1750 Furnaces, Oll, Drill 
1760 Fuse, Detonating 





1765 Fuse, Safety 
1770 Galvanometers, 


Blasting 
1775 pow & Disposal 


1782 Guace “Collection 
1785 Gas Producers. 
Automatic 
1790 Gates, Bin 
1795 Seesese Disposal 





1815 Gauges, Strain 
1820 Gear Reduction Units 


25 Gears 

1830 Gelatin, Blasting 

1835 Generating Sets, 
Diesel Engine 

1840 Generators 

1845 Glass, Plate 

1852 Governors, Heavy 
Duty Motors 

1855 Grader Blades 

1860 Graders, Elevating 

1863 Graders, High Lift 
—— and Horse 


rawn—Small) 
1865 Graders, Patrol, 


Mot 
1870 Graders, Road 
1875 Graders, Road 





Tool 
1905 Grizzleys, Rotary & 
Stationary 
1910 Guard, Highway 
1920 Gutters, Roof 
0 Gypsum Partition 


1935 Hammers, Calking 
1940 Hammers, Chipping 
1945 Hammers, Pile Driver 
1950 Hammers, Pneumatic 
1955 Hammers, Riveting 
1960 Handles, Shovel 

1965 Handsaws 

1970 Headgates 

1975 Headwalls 

1980 } — 


1990 Heaters & Patchers, 
Asphalt Surface 

1995 Heaters, Asphalt Tool 

2000 Incinerators 

sees Heaters, Car 


2027 Highway. Lighting 

2033 Highway. Mowers 

2035 Hoes, Trench 

2045 ay & Convey- 
ing Appl ances 
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2050 Hoists, Air Motor 
2051 Hoists, Belt 

2055 Hoists, Cableway 
2060 Hoists, Contractors’ 
2065 Hoists, Dragline 


and 

ists, Motor Truck 
2085 Hoists, Cableway 
2090 Ho Quarry 

2095 Hoists, Scraper, 


Bucket 

2100 Hoists, Scraper 
Loader 

2105 Hoists, Screw Chain 

2110 Holders-On, Riveting 

2115 Hoppers, Aggregate 
Measuring 

2120 Hose Clamps 

2125 Hose Couplings 

rmored 

2140 Hose, Metallic, 
Flexible 

2145 Hose, Oil 

2155 Hose, Steam 

2160 Hose, Steam, Air and 
Water 

2165 ieee, Tar, Asphalt, 

2167 Hydrants 

2170 Hydrants, 

2175 ae Self- 


ng 
2180 Hydrants, Water 
2185 Hydraulic, Measuring 


Instruments 
2195 Hydraulic, Mining 
Nozzles 
2196 Hydro Tite 
2205 Indicator Posts 
2210 Ini Curb 
2215 
2220 1 
2245 , dat Ss 
2250 
2255 Iron Work, 
Ornamental 
2260 Jacks, Lifting 
2265 Jacks, 
Geared 











2266 Jointer 
2270 Joints, Expansion 
Paving 


cists, Steel 
oist Hangers 


Kettles, Asphalt 
Kettles, Heating 
2290 Kettles, Mastic 
2295 Kettles, Pouring 
2300 Kettles, Roofing 
2305 Laboratories, Testing 
2310 Ladies, Metal 

Lath, Metal 
Leadite 

Lettering Guides 
Lights, Contractors’ 
Lighting Equipment, 
Industrial 

Ligh 


Contractors’ 
Lights, Portable 
Limestone 




















= 


Lime 
Lime Hydrated 
2365 Lintels 
Loaders 
2380 Car & Wagon 
Loaders 
2395 Loaders, Portable 
2400 Loaders, Snow 








Manhole Covers 
2515 Manifolds, Rock Drill 
Manometers 

Markers, Traffic 
2540 Mesh. Reinforcing 


Concrete 
Meter Accessories 
Meter Boxes 








2565 Meters, Pitot Tube 
eters, Sew: 

















es 
2735 Partitions, Toilet 
2740 Partition, Block 
ynsum) 


(G 
2762 Patch, Cold 
2770 Patch, Cold, Bitum!- 


2775 Patchers, Asphalt 
Surface 

2780 Pavements, Bitumi- 
nous 





27 ng Gauges 
. Concrete 
2805 Paving oo Steel 
a 
itri Brick 


2830 Pile Hammers, 


2900 Pipe, 
2910 Pipe, Lock Joint 
2915 Five. Reinforced Con- 


Service 
pe, Sewer . 
, Vitrified Clay 
Water 
Welded Iron 
Well 
2949 Pipe & Fittings, 
‘ast Iron 
2955 Pipe & Fittings, 
Stee! 
2965 Pipe & Fittings, 
2970 Pipe A Fittings, 
Wroug' 


— 
% 
§ 
2 
B 
Fy 
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2990 

299. 

phal 

3000 ape. Drilling Ma- 
chine 

3010 Pipe, Jointing 
Materials 

3015 Pipe Lines, Sub- 
mi 


3030 Pi 
3040 


3045 Piping. Industrial 


3060 Planers, Road 
3065 Planers, Subgrade 
3066 Areation Plants 
3070 Plaster 
3 Plates, 
3090 Plates, 
3095 Plates, Joint 
3100 Plates, Name 
3105 Plates, Sh 
3110 Plate Work 


on 
% 
. 
E 





£2 
F 


3145 Plumbing Fixtures 
3150 Plumbing Supplies 
3155 Poles, Steel 
3156 Portable Mill Drilling 
Machinery 
3160 Post and Hole Ma- 
chinery 
3170 Posts, Fence 
3175 Posts, Mile & 
istle 
3180 Pots and Kettles, 
Metal M 
3185 Poultry Netting 
3190 Pouring Gates 
3195 Powder, Blastin 
3200 Powder, Rail 
Power 


3210 poe Units, Gaso- 

ne 

ae Units, Take- 

Pressure Regulators 
ting 


Prin’ 
Pulling Machines 
3230 Pulleys, Clutch 
Pumsine Plants, 
Sewage ~ 


3245 Pumping Plants, 
Water Works 
3250 Pump Packing. 


Metallic 
3255 Pump Parts, Rod 
3257 Pumps, All Sizes 
3260 Pumps, Air 
Air Lift 


ps, Quarry 
3375 Pumps, Reclamation 
3380 Pumps, Roadbuilders’ 
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catalogs. 
" 3465 Rails, Road 3720 Scarifiers, Road 4000 Siphons 4255 Tanks 4490 Tractors, Wheel 4750 Wagons, Dump 
3468 Rail Sawing Ma- $725 Scarifiers, Grader 4001 Silicate of Soda 4260 Tanks and Towers, 4500 Traffic Signals 4755 Wagons, Dump, 
teel chinery, Portable 3730 Scoops and Spades 4005 Skips, Cableway Water 4505 Treads, Traffic Horse Drawn 
3470 Railway Equipment, 3731 Scrapers, Automatic 4010 Skylights 4265 Tanks, Oil Storage 4510 Trailers 4760 Wagons, Sprinkling 
Industrial 3735 Scrapers, Drag 4015 Sleeves, Tapping 4270 Tanks, Sand Settling| 4525 Trailers, Logging and| 4765 Wagons, Stone 
. 3475 Railways, Industrial 3740 Scrapers, Drag, Power| 4020 Sluice Gates 4275 Tanks, Sprinkling Pole Spreader 
& Portable 3745 Scrapers, For 4025 Smoke Stacks 4280 Tanks, Steel (Fuel 4530 Trailers. Motor Truck] 4770 Wainscoting & 
3480 Rakes, Asphalt Power 4030 Smoothers, Asphalt and Water) 4540 Tramways (Aerial Capping 
. 3485 Rammers, Pneu- 3750 Scrapers, Fresno 4035 Snow Removal Ma- 4285 Tapes, Metallic Wire Rope) 4775 Wall Coping (Vitri- 
matic 3755 Scrapers, Four-Wheel chinery 4290 Tapping Machines, 4545 Transits & Levels fied Salt Glazed Clay) 
3490 Rams, Hydraulic — Self-Loading 4045 Soldering Irons Water and Gas ins} 4547 Transmission 4780 Washers 
3495 Ready Built Buildings; 3760 Scrapers, Mormon 4050 Spacers, Bridge, 4295 Tanping Machine 4550 Trench Machines 4785 Washing Plants, Sand 
. 3500 Receivers, Air 3765 Scrapers, Slip Highway Sleeves and Valves 4555 Trench Machine Parts & Gravel 
| Oxm- 3505 Recorders, Portable 3770 Scrapers, Tractor 4055 Spacers, Culvert, Con-}| 4300 Tar, Road (Manganese Steel) 4795 Water Filters 
Pitot 3775 Scrapers, Wheeled crete 4305 Tar and Pitch, 4560 Trolleys, I-Beam 4805 Water Leak Locating 
3510 Reheaters, Air 3780 Screening Plants, 4060 Spaders, Clay Paving 4563 Truck Tractor Instruments 
3515 Reinforvement, Wire Sand and Gravel 4065 Spacers, Slab, Con- 4310 Teeth, Dipper and 4573 Trucks, Road, Batch | 4810 Water Level Re- 
lay Mesh 3785 Screens, Gravel e Bucket (Manganese Box corders 
3525 Retreaders, Asphalt Washing 4067 Speed Reducers Steel) 4575 Trucks, Dump 4815 Water Main Cleaning 
2 Paving 3790 Screens, Intake 4070 Spikes, Railroad 4312 Teeth, Scarifier 4580 Trucks, Machinery 4820 Waterproofing, Oil, 
3530 Rheostats, Blasting 3795 Screens, Revolving 4075 Spreaders, Sand 4315 Templates, Subgrade 4585 Trucks, Motor Asphalt 
3535 Rings, Lamphole 3800 Screens, Sand and 4080 Spreaders, Stone & | 4320 Templets, Stripe-Off | 4595 Trucks, Portable Ma- | 4825 Waterproofing (Com- 
, 3540 Rivet Busters jravel Gravel 4325 Templets, Wood, Pav- chinery pounds and Ma- 
3543 Rivet Heaters, 3805 Screens, Sewage 4085 Sprinklers, Road & ing Gauge 4597 Truck Tires terial) 
' Electric 3810 Screens, Stone Street 4328 Templates 4605 Trusses, Standard 4830 Water Purification 
) 3550 Parts, Road Ma- 3815 Screens, Well 4090 Sprockets, Sheaves 4332 Tents, Awnings and (Steel) (Control) 
4 chinery 3820 Segment Blocks, Vit- | 4100 Squibs, Electric Tarpaulins 4607 Tubs, Filter 4831 Water Softening 
3555 Road Oilers rifled Salt Glazed 4105 Stakes (Concrete) 4335 Testing Machines, 4610 Turbine Gears Eq ent 
Road Strip, Metal _ Clay 4110 Stair Treads Cement 4615 Turbine (Hydraulio 4840 Water Sterilization 
3560 Rock Drill Accessories} 3825 Tanks, Septic 4115 Stairs, Steel 4340 Testing Machines, and Steam) (Violet Ray, 
(Drill Steel, Hose, | 3830 Service Boxes 4123 Starters, Motor Cement and Road 4620 Turnbuckles 4850 Water Works Sup- 
Valve Couplings, Air | 3835 Sewage Disposal 4125 Steel, Angles, Bars, Materials 4625 Turnouts Dlles 
Valves, Etc.) Plants Channels, Shapes, 4345 Tests, Road Ma- 4630 Turntables, Industrial} 4855 Weed Killer 
3565 Rockers, Bridge 3840 Screens, Sewage Plates terial Railway 4860 Welders, Electric 
3570 Rods, Turnbuckle (Band) 4130 Steel, Structural 4350 Ties, Steel 4635 Turntables, Motor 4865 Welding & Cutting 
L 3572 Rods, Leveling 3845 Sewage Treatment 4135 Steel Domes for Re- 4355 Tile, Building Truck Equipment 
3575 Rods, Wire 3850 Sewage Ejectors inforced Concrete 4360 Tile, Cement 440 Unloaders, Ballast 4870 Well Casings (Metal) 
3580 Rollers, Road 3855 Sewer, Braces Floors 4365 Tile, Drain 4645 Unloaders, Car and 4875 Well Contractors 
3610 Rolls, Recrushing 3857 Sewer Cleaning 4145 Stokers, Mechanical 4370 Tile, Rubber Wagon 4885 Well Equipment 
3615 Roofing (Galvanized Machines 4165 Stone Skips 4372 Timber 4650 Unloaders, Coal, (Artesian Cylinders) 
Armco Ingot Iron) 3859 Sewer Joint Com- 4170 Strainers, Well 4374 Tires Stone 4890 Well Heads 
3620 Roofing, Pitch pounds 4175 Street Light Stand- 4380 Tools, Asphalt 4655 Unloaders, Conveyor 4895 Wells 
$625 Roof Trimmings, 3860 Shanking Machines, ards Paving 4660 Unloading Plants 4905 Wheelbarrows 
3630 Roote ad 80 Gute, Band 4390 Tools, Draining and | 4670 Valve Boxes 4930 Wheels, Rubbe 
3865 Sharpeners, . " ools, Draining Valve Boxes 3 eels, Rubber Tired 
3635 Rope, Manila Ss, = C208 Gites, Fine ont Se Dit 4675 Valve Control, Elec- | 4933 Wheels, Tractor 
3640 Rope, Wire 3870 Sheathi a 4395 Tools, Hand, Black- tric (Mechanical) 4935 Winches 
3645 R Wi Lubri- eathing and Sound Road Reinforcing : 
ope. re, Deadening 4190 Stump Pullers smith 4680 Valve Indicators 4940 Winches, Motor Truck 
9655 frulee, Calipers 3875 Sheathing Paper 4195 Subgrading Machines | $400 Tools, Hydraulic 1605 Valves, Abtitads and | 6045 Windlases 
, . s, anics ula’ 4959 
Tapes, Ete. ae oe 4196 Supplies. Drafting & | 4410 Tools, Pipe Jointing | 4690 Valves, Air and $055 Winiens tint. bp 
3660 Sack Balers 8885 Sheet Metal Products} |... curcty Bond 4415 Tools, Pneumatic Vacuum low Windows. Wi 
3665 Sack Cleaning 3890 Sheet Metal Work Surety Bonds 9 4695 Valves, Angle, Check, Oe WERaOwe, WES 
Machi 4203 Surfacers, Floor 4420 Torches, Gasoline glass, Fireproof) 
achines 3895 Sheets, Iron 4205 Surf "Road 4425 Torches, Kerosene Gate, Glove, Etc. . 
3670 Salamanders 3900 Sheet, Iron, Black & | 3519 Su acer, — 4 470) Valves, Automatic Air] 4960 Wire and Cable 
3675 Sand and Gravel Blue Annealed —— coe Sa, Thawing, 4705 Valves, Fire Service | 4965 Wire Brushes (Pneu- 
Handling Machinery 3908 Shores 4215 8 Street Oil erosene 4710 Valves, Float matic) 
3680 Sand and Gravel 3910 Shovel (Power) (Motor and te 4433 Towers & Chuting 4715 Valves, Flush 4970 Wire, Leading and 
Pients Parts — Equipment 4720 Valves, Foot Connecting 
3685 Sand Blast Equip- oe 4435 Track, Industrial & 4725 Valves 4975 Wire Rope and 
ment 3920 Shovels, Asphalt 4220 Switches. Portable 
3690 8 3940 Shovels, Gasoline 4225 Tablets, Bronze Pustatie 4730 Valves, Gate Fittings 
Sash, Steel 3950 Shovels. Hand Con- 4230 Tables, Transf 4440 Track Pull 4732 Valves, Pipe 4980 Wire, Steel 
3695 Saw Rigs tractors’ 4235 Tampers, Asphalt 4450 Tracks, Rail 4733 Valves, Water Relief | 4985 Wood Boring Ma- 
ae 8700 Saws, Rail 3980 Siding 4240 Tampers, Backfill 4460 Tractors 4735 Ventilators chines, Pneumatic 
3705 Scales, Motor Truck | 3985 Sign Posts, Crossing | 4247 Tampers, Trench 4470 Tractors, Caterpillar, | 4740 Ventilators, Shop, 4990 Wood Preservatives 
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rthwork and Its Costs 


By HALBERT P. GILLETTE 
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GILLETTE 






Third edition. 1346 pages, pocket size, flexible, illustrated—$6.00. 





This is, in fact, a new handbook of earth excavation. Every phase of such work is 
carefully analyzed in this book, and detailed cost data on every operation are presented. 
These cost data are so itemized that by proper rate substitutions they may be used by 
engineers and contractors as cost formulae under all conditions. 

This book should be in the hands of every man who is in charge of “moving dirt”, 
whether with pick and shovel, plow and scraper, steam shovel and dredge, or any other 
tools for digging and conveying dirt. 


CONTENTS. I.—Properties of Earth. 











II.—Measurement, Classification and Cost Estimating. III.— 
Boring and Sounding. BY a Ceeaeing and Grubbing. V.—Loosening and Shoveling Earth. VI.—Spread- 
ing, and Rolling Earth. VII.—Hauling in Barrows, caste, be ae and Trucks. VIII.—Methods and 
Costs with Elevating Graders and Wagon Loaders. IX.—Methods and Costs with Scrapers and Graders. 
with Cars. I.—Methods and Costs with Steam and Electric Shovels. XIL— 
XIII.—Methods and Costs with Cableways and 

Costs of Dredging. 









Conveyors. XIV.—Methods and Costs with Dragline Scrapers. XV.—Methods and 
XVI.—Methods and Costs of 7 eneiing XVIL.—Ditches and Canals. XVIIL— syerendie Excavation 
Sluicing. XIX.—Road and Rail Embankments. XX.—Design and Construc of Earth Dams. 
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Once More SERVICISED Fibrated Asphalt Planking 
Is Selected for a Chicago Bridge 


To be a Chicago River Bridge is to have a real 
job, handling the pound of heavy traffic, with sel- 
dom a chance to rest a minute by getting up to 
stretch. 





Some bridges have their choice of traffic, mostly the 
bon-ton kind with soft, speeding rubber cushions for 
wheels. Not so on Clark Street, Chicago. There, if you 
are the bridge crossing the main stretch of the river, 
north and south, you must be tough, strong and patient, 
with real stability, and with ability to stand the gaff,— 
the jar and pound, all of every day and night, hour after 
hour, of thousands upon thousands of wheeled vehicles 
—all kinds. 

There they stream, head to tail,—passenger cars, Fords 
and rattlers; ten-ton motor trucks and five-ton wagons 
pulled by two tons of horseflesh; double truck sixty foot 
street cars with the “hoi polloi” jamming them to the 
roofs and hanging on somehow. Thud, crash, bang,— 
sunrise to sunset, sunset to sunrise, and the end of the 
business day worst of all. 


That’s why the engineers said, “Put Servicised 
Fibrated Asphalt Planking on Clark Street 
Bridge.” It will stand the gaff. It’s not slick or 
slippery; it’s waterproof; it deadens noise and 
vibrations; it’s economical, wears a long time and 
smooths out and heals itself under traffic. 


And the new Clark Street Bridge will have an 
easier time than the old one, though it must take 
more abuse, all because it’s covered with Servicised 
Fibrated Asphalt Planking. 





The makers will be 
glad to tell you more 
about it. 


QUALITY / 
PRODUCTS | 
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Expansion Joints 
for Roads, Streets, Sidewalks, 
Buildings 
Fibrated Asphalt Plank 
for Bridges, Runways, Platforms 
Highway Crossing 
Rail Filler and Track Insulation 
Sewer Pipe Jointing 
Industrial Flooring 
Waterproofing 





SED PREMOULDED PRODUCTS, INC. 


53 West Jackson Blvd., Chicago, Ill. 
GENERAL DISTRIBUTORS For Products Manufactured By 
Factory 
cmettst, 0, SERVICISED PRODUCTS CORPORATION 
DISTRIBUTORS and DEALERS IN PRBINCIPAL TBRBADING CENTERS 
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FAM 
... and justly so 


The W. A. Riddell Company’s exhibit at the Road Show—the new improved 
one man Grader—the new rear crawlers—the new 1929 Alwatrac, prompted 
enthusiastic expressions of commendation on all sides. 


This unprecedented reception is a forerunner of 
the inevitable success of these machines. Their pop- 
ularity is assured. 

The new 1929 Warco one man Grader with newly 
designed circle and new screw lift (patent applied 
for) has many excellent features which place it far 
ahead of any other Power Grader. Subjected to 
strenuous tests under every possible condition the 
Grader has proved its worth. Six months ago it was 
ready for production. In order to be able to intro- 
duce a new one man Grader which would be the 


OUS OVER NIGHT 


acme of perfection the machine has been withheld 
from the market until its perfection was an absolute 
certainty. 

The new 1929 Warco one man Grader is now un- 
der production—it will be available for spring de- 
livery—complete specifications and prices furnished 
on request. 

See us at the Southwest Road Show and School, 
Wichita, Kansas, Feb. 26th-March Ist, 1929. Space 
No. 109 and 113. 


Warco Products do the Job — Easily .. . Quickly . . . Efficiently 


WwW. A. 


BUCYRUS, OHIO, U. S. A. 


RIDDELL COMPANY 


Dept. D. 
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By writing the 





Road Contractors, 
Engineers, 
City and State 
Highway Officials 


Valuable Informa- 
tion Yours for the 
Asking 


Catalog Service 


Useful Equipment Information 


Watch these trade announcements for new and improved equipment 


manufacturers 
named and men- 
tioning this maga- 
zine, copies of the 
following catalogs 
will be sent to you 
without obligation 





Write Now 























Steel Plow—The Wiard 2-in-1 plow 
for road or construction work can be 
used where the strongest plow is re- 
quired, or by removing the plate below 
mold board it becomes an efficient root- 
er. This equipment is made by the 
Wiard Plow Company of Batavia, N. Y. 
Write to them for literature illustrating 
and describing the work of this piece 
of machinery. We would be pleased to 
have you give our name when writing 
manufacturer. 

Westphalt.—The trade name given 
the new method for construction or re- 
surfacing hot-lay sheet asphalt without 
a hot-mix plant. Write to the West 
Process Pavement Co., Inc., Louisville, 
Ky., for full particulars regarding this 
process. Kindly use the name of our 
magazine, if writing. 

Grader with Cleated Rubber-Tired 
Wheels.—The Wehr Company, 547 30th 
St., Milwaukee, Wis., will be pleased 
to send you information about their 
power grader with cleated rubber-tired 
wheels for use on hard roads, or quickly 
adjusted to soft ground, mud, snow or 
wherever traction is difficult. North 
American patent rights for this type 
wheel are owned by the Wehr Company. 
Write for particulars, mentioning our 
publication. 

Pavers, Mixers, Pumps, Ete.—“‘A 
Bulletin for Every Need” might well be 
the title of the series of booklets just 
received from the Chain Belt Company, 
Milwaukee, Wis. A very attractive one 
is called “Setting the Pace for Its En- 
tire Class” and is devoted to detailed 
description and illustration of Rex 10-S. 
This is catalog No. 173 and tells in 
terms of design, performance and value 
just what this machine is and what 
should be expected of it, No. 164, No. 
177, No. 174, No. 161, No. 168 and No. 
170 all describe the different types and 
sizes of the Rex mixers. Ask the man- 
ufacturer for this series of booklets on 
the Rex mixers. Catalog No. 172 is 
called “Again for ’29,” and contains 32 
pages of information about the Rex 
paver and mechanical man, powered by 
six-cylinder Waukesha engine. Secure 
a copy of this catalog. Bulletins No. 
180, No. 181, No. 176 and No. 179 de- 
scribe Rex pumping equipment. The 
Rex plunger force pump for trench and 
foundation work. The Rex centrifugal 
for handling a larger quantity of water 
than can be handled by the Rex dia- 
phragm or plunger force pump. Speci- 
fications and equipment of the Rex dia- 
phragm are given in Bulletin No. 176, 
and No. 179 describes the road pump, 
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TRADE PUBLICATIONS 


a piece of equipment for the contractor 
to match the paver. This entire ma- 
chine is built in one unit, making a 
close, compact design. If writing to 
the manufacturer for this very complete 
series of bulletins, or for whichever 
ones best meet your requirements, 
kindly mention our publication. 

Bins and Hoppers.—Write to the 
Butler Bin Company, Waukesha, Wis., 
or any of their branches in the prin- 
cipal cities of this continent and South 
America for information in regard to 
their products and service. Ask for 
particulars about their steel bins, and 
their application to construction and 
road building problems. Kindly men- 
tion our magazine if writing for in- 
formation. 

Shovels.—The Byers Machine Co., 
Ravenna, O., will send you upon re- 
quest new literature describing con- 
struction and performance of their 
Byers Independent rope crowd shovel. 
Your inquiry will bring complete in- 
formation and records of work accom- 
plished on specific jobs. If writing 
manufacturer kindly mention our paper. 

Dual Wheels.—Write to the Budd 
Wheel Company, Detroit, Mich., for 
records of the use of Budd Duals on 
trucks and buses. Their information 
relates to increased load capacity and 
decreased tire costs. Kindly give the 
name of our magazine if writing manu- 
facturer. 

Portable Compressors and Pneumatic 
Tools.—Bulletin 797, recently issued by 
the Chicago Pneumatic Tool Company, 
6 E. 44th St., New York City, gives full 
description of the CP portable com- 
pressers equipped with simplate valves 
and auto-pneumatic throttle, which 
slows down the engine when the com- 
pressor unloads. The CP-10 rock drill, 
particularly suited to heavy sinking, 
hand ground and long down-hole drill- 
ing, is deseribed in Bulletin No. 850. 
If writing for these catalogs, kindly 
mention our paper. 

Rex Pavers.—Write to the Chain Belt 
Company, 729 Park St., Milwaukee, 
Wis., for printed matter on their pav- 
ers. he engineering experts of this 
company are ready to help you solve 
your paving problems, write them for 
information. Kindly give the name of 
our publication. 

Engines.—Four and six-cylinder Blue 
Streak engines, manufactured by the 
Climax Engineering Company, 77 W. 
18th Ave., Clinton, Ia., are described as 
to construction and industrial uses in 
the catalogs issued by this company. 


When writing for any of this literature, please mention ROADs 





























Waukesha 


Engines.—The 
Motor Co., Waukesha, Wis., will be 
pleased to send you new literature de- 
scribing the motor best suited to your 


Gasoline 


requirements. Write for particulars, 
mentioning our paper. 

Chip Spreader.—The Universal Road 
Machinery Co., Kingston, N. Y., has 
issued a new catalog illustrating and 
describing their complete line of road 
machinery. Their new Reliance spread- 
er spreads to a width of 8 ft., a time- 
saving piece of equipment for resurfac- 
ing bituminous roads. Write the manu- 
facturer for catalog, giving the name 
of our magazine. 

Shovels.—The Universal Power Shovel 
Company of 15841 Second Blvd., De- 
troit, Mich., have brought out two new 
models. Model “B” is a % swing, % 
capacity shovel, while model “CF” is 
a full revolving % yd. capacity. Write 
to the manufacturer for illustrated, de- 
scriptive literature on these new ma- 
chines, mentioning the name of our 
publication. 

Texaco.—The asphalt paving product 
of the Texas Company, 17 Battery 
Place, New York. They will be pleased 
to send you records of cities using this 
product and full particulars regarding 
it. If writing the New York office, or 
any of the branches in all the principal 
cities, kindly mention our magazine. 

Radiators.—Young heavy duty radia- 
tors, built by the Young Radiator Com- 
pany for trucks, tractors, power units, 
cranes, shovels, draglines, compressors, 
hoists, pavers, etc., are fully described 
in literature issued by the manufactur- 
er. The engineering staff of this or- 
ganization will be pleased to advise 
with you as to your special needs. 
Write to the manufacturer at Racine, 
Wis., or the western representative, Mr. 
S. Clyde Kyle, Rialto Bldg., San Fran- 
cisco, Cal. If asking for information, 
kindly mention our magazine. 

Dump Bodies.—Catalog No. 10, just 
issued by the Wood Hydraulic Hoist & 
Body Company, Detroit, Mich., illus- 
trates and fully describes the construc- 
tion and advantages of the Wood steel 
dump bodies. Low maintenance cost, 
long life and satisfactory service are 
the points brought out in regard to this 
equipment. Write to manufacturer for 
catalog, giving the name of: our pub- 
lication. 

Motors.—Wisconsin motors, built for 
heavy duty for industrial machinery, 
trucks, tractors, etc., are described in 
new literature issued by the Wisconsin 
Motor Co., Milwaukee, Wis. Write to 
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A New Elevating Grader 


of 40% to 75% Greater 


Capacity 


THE LEVEE SPECIAL 


HE Levee Special differs from 

other elevating graders in that 
the belt is driven by a four-cylinder 
gasoline motor mounted on the rear 
of the machine. The tractor is relieved 
of the load required to elevate the 
dirt. The capacity of the Levee Special 
runs from 40% to 75% greater than 


the same size machine on which the 
belt is driven from the rear axle. 


The one piece elevator, automatic 
belt tightener, wide clearance on the 
belt and many other features are 
explained in Bulletin 29 B.Q. 


Write for a copy. 


Western Wheeled Scraper Company 


Aurora, Illinois 


DUMP CARS AND GRADING EQUIPMENT 


Do you mention ROADS AND STREETS when writing? Please do. 








the manufacturer for information con- 
cerning this reliable equipment. We 
would appreciate it if you would men- 
tion our name if asking for information. 

Reinforcing Fabric.—Literature of 
the Wickwire Spencer Steel Co. fully 
describes Clinton fabric for reinforcing 
every form of concrete construction. 
The engineering department of this 
company will be pleased to help you 
solve your reinforcing problems. Write 
to their New York office, 41 E. 42nd St., 
or to their branches in any of the large 
cities for information. In writing, 
kindly give the name of our paper. 

Wheeling Traveling Crusher, de- 
scribed in the literature of the Wheel- 
ing Mold & Foundry Co., Wheeling, 
W. Va., gives data concerning their 
crusher, which operates while traveling 
or standing, and of the tractor, which 
can be used for other duties. Instances 
are given to show the increased out- 
put because of the steady operation, 
and at lowered costs. Write for infor- 
mation concerning this equipment, men- 
tioning our magazine. 

Quikard Cement.—Write to the Ash 
Grove Lime & Portland Cement Co., 330 
Grand Avenue Temple, Kansas City, for 
particulars regarding their quick hard- 
ening cement, which permits new con- 
crete to be put into service within 24 
hours. They will be pleased to furnish 
data and specific instances of the satis- 
factory use of this product. If writing 
for information we would appreciate it 
if you would mention our magazine. 

Treated Timber.—Let Ayer & Lord 
Tie Company of Chicago send you in- 
formation regarding their treating 
plants for furnishing treated timber for 
bridges, piling, cross ties, posts, etc., 
“From the Tree to the Job.” Treating 
plants are located at Carbondale, IIl.; 
Grenada, Miss.; Louisville, Ky.; North 
Little Rock, Ark., and Montgomery, 
Ala. If seeking information about this 
product, write to the manufacturer, or 
one of their stations, mentioning our 
magazine. 

Tarvia.—A product for road construc- 
tion, repair and maintenance manufac- 
tured by The Barrett Company, with 
offices in all the principal cities of the 
United States and Canada. Write to 
any of the branches of this company 
for help in solving your road problems, 
they will be glad to serve you. Kindly 
give the name of our magazine if writ- 
ing the manufacturer. 

Tractors.—The Bates Manufacturing 
Company of Joliet, Ill., has issued a new 
catalog giving details as to construc- 
tion and performance of their tractors. 
Made in three sizes, No. 28, No. 40 and 
No. 70. If requesting copy of this cat- 
alog, kindly give the name of our pub- 
lication. 

Truck Cranes.—The full revolving 
motor truck cranes, built for speed, en- 
durance and ease of operation, manu- 
factured by the Bay City Foundry & 
Machine Company, of Bay City, Mich., 
is fully described in their literature. 
Ask for special information regarding 
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their type R truck crane. Please use 
the name of our paper if writing manu- 
facturer. 


Magneto.—A waterproof, dust-proof, 
super-energy magneto built by the 
Robert Bosch Magneto Co., Inc., 3605 E. 
Queens Blvd., Long Island City, N. Y., 
for industrial gas engines. They will 
be pleased to send you full particulars 
regarding this equipment, as well as 
a copy of their booklet “Ignition Briefly 
Described.” If writing for literature, 
kindly give the name of our paper. 


Transmissions, Clutches and Controls. 
—The Brown-Lipe Gear Co., Syracuse, 
N. Y., will be pleased to have their en- 
gineers help you in solving your power 
transmission problems. Write to the 
company or one of their branch offices 
in the principal cities for information. 
We would appreciate it if you would 
mention our paper if writing. 


Engines and Power Units.—Buda 
gasoline engines and power units for 
equipping shovels, cranes, draglines, 
hoists, compressors, dredges, etc., fully 
described and illustrated in literature 
of the Buda Company, Harvey, IIl. 
State your requirements and they will 
be pleased to send you full particulars 
to meet your needs. If writing, kindly 
give the name of our magazine. 


Buffalo-Springfield Roller. — Litera- 
ture from the Buffalo-Springfield Roller 
Company, Springfield, O., will be sent 
upon request, describing and illustrat- 
ing in detail this equipment. Will you 
kindly give the name of our magazine 
when requesting literature ? 


Unloaders, Conveyors and Spreaders. 
—Write to the Burch’ Corporation, 
Crestline, O., for a copy of their new 
catalog describing in detail their prod- 
ucts. Their literature describes the 
time, labor and money-saving features 
of this equipment. We would appreci- 
ate the mention of our publication, if 
writing the manufacturer. 


Utility Six-Wheel Unit.—For instal- 
lation on trucks of every make and for 
every purpose. Can be installed by any 
automotive mechanic with ordinary 
tools. Write to the Utility Trailer 
Manufacturing Co., Box 260, Arcade 
Station, Los Angeles, for literature and 
full information concerning this equip- 
ment. Distributors are located through- 
out the country. Kindly mention our 
name if writing the manufacturer. 


Concrete.—Write to the Portland Ce- 
ment Association, 33 W. Grand Ave., 
Chicago, if planning highways to meet 
modern congestion problems. Their 
engineers will be glad to advise with 
you. Two-level intersections are now 
possible even in closely built business 
districts. 


Screening and Crushing Outfit.—The 
New Holland Machine Company, 100 
Franklin St., New Holland, Pa., offer 
a very practical, light running outfit, 
at a reasonable price. Write for par- 


ticulars, mentioning our magazine. 





Ames Ten-Ton Road Roller.—A ve: , 
comprehensive and convincing broa: 
side has been received from the Amcs 
Iron Works division of the Pierce, Bu 
ler & Pierce Manufacturing Corpor.- 
tion, Oswego, N. Y. The illustration 
this six-cylinder road roller gives ev - 
dence of strength, weight and powe~. 
The longitudinal sectional view, whic 
is the center spread, points out the out- 
standing features of this equipment. 
Specifications are listed on the back 
page: Frame, wheel base, engine (lubi- 
cation and cooling), clutch, transmis- 
sion, differential, rear axle, steering, 
controls, front roll, rear roll, brakes, 
scarifier and equipment. Investigate 
this machinery, mentioning the name of 
our magazine when writing manufac- 
turer. 


Motor Trucks.—A very attractive 
series of folders has just been received 
from the Larrabee-Deyo Motor Truck 
Company, Inc., Binghamton, N. Y. The 
bulletins describe in detail Models 20, 
30, 40, 50, 60 and 70, giving specifica- 
tions and illustrations of outstanding 
features. These trucks are made in 
capacities of from one to five tons. A 
standard line of bodies is carried in 
stock for each model, but special bodies 
can be built to order. Tank and dump 
bodies can be supplied for all models. 
These Larrabee Speed Six Commercial 
chassis, with this wide range of capaci- 
ties and consisting of six basic models, 
were designed around well known units 
and acceptable to the trade. A consid- 
erable amount of interchangability in 
the various units was used in their con- 
struction. This interchangability of 
parts simplifies the service problem. 
Write to the manufacturer for a com- 
plete set of the new bulletins, kindly 
mentioning the name of our magazine 
when writing. 


Crusher.—The Allis-Chalmers Com- 
pany, of Milwaukee, Wis., would be 
pleased to send you literature describ- 
ing their Newhouse Style “B” Crusher, 
built with large receiving opening, 
short rigid main shaft and rapid crush- 
ing stroke, to produce high capacities 
per crushing unit. Made in three sizes: 
7-in., 10-in. and 14-in. receiving open- 
ing. The machine is_ self-contained 
with vertical motor. If writing for 
particulars, kindly give the name of 
our publication. 


Tractors.—Write to the Monarch 
Tractors Corporation, at Springfield, 
Ill., a subsidiary of the Allis-Chalmers 
Mfg. Company of Milwaukee, for full 
particulars concerning the Allis-Chal- 
mer-Monarch Tractors “50” and “75,” 
built for every need, and all seasons. 


Shovel, Dragline, Etc.—The Harnisch- 
feger Corporation, 3896 National Ave., 
Milwaukee, Wis., will be pleased to send 
you literature regarding their 3% cu. 
yd. capacity diesel powered shovel dip- 
per, or dragline of same capacity. The 
revolving base, side frames, car body 
and corduroy frames are heavy single 
piece steel castings. All bearings are 
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The price of the new Model Ten “Caterpillar” Tractor 


Little brother to the big “Caterpillar,” 
a sturdy new track-type tractor in a smaller 
size! Balanced power and traction...a 14 h.p. 
engine delivering 10 h.p. at the drawbar... 
destined to bring “Caterpillar” fame to 
thousands of smaller farms and to new users 


in industry! 


With a track that bridges soft going (and 
without packing) with all “Caterpillar” 
qualities of ruggedness and dependability. 





Caterpillar Tractor Co. THE NEW MODEL TEN 


EXECUTIVE OFFICES: SAN LEANDRO, CALIFORNIA 
Sales Offices: Peoria, Ilinois + 50 Church St., New York ¢ San Leandro, Calif. 
Holt Combined Harvesters - Russell Road Machinery 


“Caterpillar” Tractors a 


CAERPILER Ge _ 


TRACTOR 
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of the heavy duty roller type. This 
equipment, provided with steering 
brakes, can be maneuvered as easily 
as a small machine. Ask for descrip- 
tion of Model No. 900, giving the name 
of our magazine if writing the manu- 
facturer. 

Crawler Dump Wagon.—Write to the 
Western Wheeled Scraper Co., Aurora, 
Ill., for a copy of Bulletin 28-GQ, de- 
scribing and illustrating the Western 
crawler dump wagons, 5-yd., 7-yd. and 
10-yd. capacities, for solving your earth 
moving problems. Kindly mention our 
publication if writing for particulars. 


Compressors, Rock Drills, Hoists, 
Breakers and Spaders, Drill Sharpeners. 
Products of the Sullivan Machinery 
Company, 92 E. Adams St., Chicago, 
are described and illustrated in their 
new booklet “Speed Up With Air.” 
Write for a copy of this, using the name 
of our publication. 

Calcium Chloride.—The Solvay Sales 
Corporation have for free distribution 
booklets on “Concrete Curing” and 
“Dust Laying.” Their product, Solvey 
Calcium Chloride, is recommended for 
making stronger and denser concrete in 
any weather, insures profitable work 
in freezing temperatures. Ask for 
Bulletins 2251 and 2256. 

Excavators.—Buletin No. 60, a hand- 
some 32-page booklet, has just been re- 
ceived from the Orton Crane & Shovel 
Co., 608 S. Dearborn St., Chicago, III. 
This company, manufacturers of crawl- 
ing-tread shovels, cranes, draglines, 
ditchers and skimmers, road-wheel 
cranes, truck cranes, locomotive cranes, 
gantry cranes, clamshell and orange- 
peel buckets, etc., has representatives in 
all the principal cities. The bulletin 
contains complete descriptions and illus- 
trations of their excavating and ma- 
terial-handling equipment with specifi- 
cation tables. Write for a copy of this 
bulletin, mentioning the name of our 
magazine. 

Dump Trucks.—The LeBlond Schacht 
Truck Co., Cincinnati, O., has issued a 
very attractive folder giving details 
concerning their 2, 3 and 4-yd. road- 
makers. These are 6-cylinder Wauke- 
sha motors, St. Paul underbody hydrau- 
lic hoists, Crescent convertible cab, 7 
Budd dise wheels, pneumatic tires, duals 
rear, electric generators, battery, lights 
and starter. 

Center Drive Shovel.—The Lorain-55, 
the new center drive shovel built by the 
Thew Shovel Company, Lorain, O., with 
branches in the principal cities of the 
country, is fully described, giving speci- 
fications and data and pictures of this 
new Thew l-yd. center drive crane, 
clamshell, shovel, dragline machine of 
the same design and construction as the 
Lorain-75. Write for bulletin on Thew 
Center Drive—Lorain-55. We would 
appreciate it if you would use the name 
of our publiaction if writing manufac- 
turer. 

Power Shovels.—A very attractive 
new bulletin has just been issued by 
the Bay City Dredge Works, Bay City, 
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Mich., giving specifications and illus- 
trations, and pointing out the distinc- 
tive features of the new Model “K” 
light, half-yard, full revolving Bay City 
shovel. Circular No. 28, just issued by 
the same company, describes the com- 
plete line of power shovels, including 
the Bay City tractor shovel, 10-ton, 
%$-yd., %-swing, full crawler mounted, 
the Model “R” heavy duty, %-yd., 26- 
ton, full-revolving, convertible, full- 
crawler shovel, as well as Model “K” 
mentioned in Bulletin K-1. 


Silicate of Soda.—“Curing Concrete 
Highway with Grasselli ‘R-B’ Silicate 
of Soda” is the title of a very attrac- 
tive and useful booklet just issued by 
the Grasselli Chemical Co., 629 Euclid 
Ave., Cleveland, O. The front of the 
book contains a list of all the branch 
offices and warehouses of this company 
in various parts of the country and at 
the back there are several pages left 
blank for the jotting down of useful 
memoranda. Sodium silicate, common- 
iy known as water-glass, is manufac- 
tured by a fusion of white sand with 
soda ash. This produces a glass-like 
product, but soluble in water under high 
pressure and temperature. As _ this 
chemical is used for a variety of pur- 
poses great care must be exercised in 
fusing, as different proportions produce 
different results. Following this intro- 
duction the booklet treats specifically 
the Grasselli “R-B,” a special product 
silicate of soda for the curing of con- 
crete. A history of this method is 
given, method of using, equipment 
needed, efficiency, economy, simplicity, 
—all these and other topics are dis- 
cussed, and a list is given of road con- 
tractors who have met with success in 
the use of this product. The manufac- 
turer will be pleased to send you a copy 
of this booklet. If writing for a copy, 
we would appreciate it if you would 
mention our publication. 


Air Compressors.—Two new folders 
have just been received from The Buhl 
Company of DePere, Wis., containing 
many illustrations and full descriptions 
of their several sizes and types of com- 
pressors. They are supplied with any 
style mounting, such as truck with 
steel wheels, steel wheels with rubber 
tires, trailer mounted, skid mounted or 
mounted on Ford truck or standard rail- 
way car. All parts, except the crank- 
shaft unit, in any one size or type are 
interchangeable on all sizes and types. 
Write to the manufacturer for copies 
of this literature, kindly mention the 
name of our paper. 

Trackson Bulldozer.—Write to the 
Trackson ,Company, 500 Clinton St., 
Milwaukee, Wis., for a copy of Form 
174, describing the power, speed and 
economy resulting from the use of this 
equipment. This unit is built for 
mounting on the Model DH Trackson 
McCormick-Deering crawler-tractor. It 
is constructed of heavy steel to with- 
stand the unusual strains, twists and 
shocks of dirt-moving. Illustrations, 
specifications and other information is 
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given in this circular. Write to the 
manufacturer for a copy, mentioning 
the name of our magazine. 


Graders.—Catalog R-29, issued by 
J. D. Adams & Company, Indianapolis, 
Ind., contains full descriptions and 
illustrations of the Adams graders. 
The manufacturer will be pleased to 
send you a copy of this catalog upon 
request. Kindly mention our magazine, 
if writing. 

Concrete Heaters, Water Heaters, 
Torches, Ete.—Ask the Aeroil Burner 
Co., Inc., West New York, N. J., for 
a copy of Bulletin No. 72R, containing 
full descriptions and illustrations of 
their products. We would appreciate it 
if you would mention our name if writ- 
ing manufacturer. 

Magnetos.— The American Bosch 
Magneto Corporation, Springfield, 
Mass., will be pleased to send you liter- 
ature and full particulars concerning 
their product for equipping machinery. 
Ask for catalog describing Type ZR-4 
and ZR-4-IC. Kindly give the name of 
our magazine if writing for informa- 
tion. 

Traffic Plates.—Blueprint circular de- 
scribing installation and uses for the 
Neverslip traffic plates, products of the 
American Pressed Steel Company, Phil- 
adelphia, will be sent upon request. 
These plates are designed for new or 
old bridges, to increase the life of the 
bridge, eliminate vibration, and reduce 
maintenance costs. If writing for in- 
formation, please give the name of our 
paper. 

Wire Fabric—For reinforcing con- 
crete roads and streets, write to the 
American Steel & Wire Company for 
literature descriptive of this product, 
which can be secured in sheets or rolls 
for convenient handling. Full informa- 
tion in recent literature, write to the 
manufacturer, 208 S. LaSalle St., Chi- 
cago, mentioning the name of our 
publication. 

Road Roller.—The Ames Iron Works, 
Oswego, N. Y., a division of the Pierce, 
Butler & Pierce Mfg. Co., will be 
pleased to send you new literature on 
the Ames road roller. If requesting 
this information, kindly mention our 
magazine. 

Steel Post Road Guard.—The Anchor 
Post Fence Company, Eastern Ave. and 
Kane St., Baltimore, Md., will be 
pleased to send you full information 
regarding their new steel post road 
guards. No digging is required for 
setting these posts, which are simply 
driven into the ground and a few blows 
on the anchor set the posts. Chain link 
fabric is clipped to posts. This com- 
pany has branch offices in all the prin- 
cipal cities where information can be 
secured, or by writing direct to the 
manufacturer. Kindly mention our 
publication if writing for particulars. 

Rocker Bodies.—Roller rocker bodies 
for equipping trucks are described in 
literature issued by Anthony Company, 
Streator, Ill. These bodies are made 
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TRACTOR.EQUIPM ENT 


i HERE there’s digging, moving oF loading to be done— 
this Trackson equipment is an ogre for eating up jobs. The 
Shovel and High Lift Loader, used with the Trackson 


roved their economy by cuttin 
rdinary excavating job they 


n and as many as 4 teams 
o 160 yards per day, the 


of horses. 3 

Trackson Shovel unit often pays for itself in @ few weeks. 
Besides excavating, this equipment handles any thing movable 
—dirt, rock, coal, gravel, cinders, sand, building materials, 


clay, etc- 

Wherever there i 
speedy, agile performance» 
Loaders, Cranes, Bulldozers 


money- 

Let us tell you h 
your problems and 
for you on the job. 


Put it up to us--> 
rackson compat 


~ FULL-CRAWLERS & TRACTOR EQUIPMENT 
533 CLINTON ST. MILWAUKEE. WIS 


TEN 


Low Lift 
Full Crawler, 


frequently repl 


irresistible power, and 


s need for eager, 

you will find Trackson Shovels, 
and Crawlers saving time, men, 
t can solve 


ctor Equipme™ 
g capacity 


ow Trackson Tra 
show 2 definite, daily earnin 


today- 
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n ROADS AND STREETS when writi 
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in 1-yd., 1%-yd., 2-yd. sizes, in gravity 
or hand hoist. They will be pleased 
to help you in choosing bodies best 
suited to your needs. If writing the 
manufacturer, kindly give the name of 
vur paper. 

Armco Culverts.— Armco Culvert 
Manufacturers’ Association of Middle- 
town, O., have issued a booklet describ- 
ing the Armco paved invert culverts 
and explaining the balanced design used 
in this product. Write for Bulletin 
H 33, which the manufacturer will be 
pleased to send you. Kindly use our 
name when writing. 

Highway Surfacer.—The Berg con- 
crete surfacer is a fast worker in pro- 
ducing an even surface, cutting down 
high spots, uneven expansion joints and 
repaired patches. It requires but one 
man to operate it. Write to the Con- 
crete Surfacing Machinery Company, 
Winton Place, Cincinnati, O., for full 
particulars. We would appreciate it if 
you would mention the name of our 
magazine when writing. 

Tar and Asphalt Heaters.—Connery 
& Company, Inc., 3996 N. Second St., 
Philadelphia, Pa., issue a “Blue Book” 
describing and illustrating this equip- 
ment. Style J comes in capacities from 
50 to 165 gal., while style B-2 is made 
in capacities for 300, 400 and 550 gal., 
both are oil burning kettles. Style A-1 
maintenance heater is made for 65, 125, 
150, 175 and 225 gal. and burns coal, 
coke or wood. Ask the manufacturer 
to send you a copy of this book, giving 
the name of our magazine. 

Lanterns.—The Dietz Little Giant 
Lanterns with red globes for safety sig- 
nals will burn 70 hours without refilling. 
The manufacturer will be pleased to 
send you information concerning these 
lanterns. R. E. Dietz Co., New York 

Calcium Chloride.—Dowflake is effec- 
tive in concrete curing, gravel road 
patching and ice removal. Write to the 
manufacturer for a copy of booklet 
“How to Maintain Roads,” kindly giving 
the name of our publication. Write 
Dow Chemical Co., Midland, Mich. 

Graders.—“How Better Machinery 
Brings Better Highways” is the title 
of a booklet issued by the Ryan Manu- 
facturing Co., 13501 Baltimore Ave., 
Chicago. This company and the C. D. 
Edwards Mfg. Company of Albert Lea, 
Minn., have consolidated and are now 
interested in the machinery put out by 
both companies. Highway officials and 
contractors will be interested in this 
book. Write for a copy, mentioning the 
name of our magazine. 

Castings, Iron, Bronze, Steel and 
Copper.—tThe Egyptian Iron Works, 
Murphysboro, Ill., will be pleased to 
send you full information in regard to 
their products, which include name 
plates for bridges, cast iron steel rock- 
ers and shoes, cast iron drain castings, 
plate and angle devices. Write to the 
manufacturer for literature and other 
information, giving the name of our 
publication. 


Techniques.—To architects and in- 
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structors in architecture and allied sub- 
jects, the Educational Department of 
Chas. M. Higgins & Co., 271 Ninth St., 
Brooklyn, N. Y., offers to send free a 
copy of the second edition of this pub- 
lication. This booklet is illustrated by 
some of the most prominent illustrators 
in the country, and to do justice to 
these artists it is presented on an 
antique paper of very fine texture. 
Techniques presents a series of treat- 
ments showing the various types of 
work executed in Higgins’ American 
drawing inks—the blacks and_ the 
colots. It is filled with helpful, prac- 
tical information for the user of draw- 
ing inks. To students and persons out- 
side of the profession a 25 ct. charge 
is made for the book. 


Concrete Reinforcements. — H a v e- 
meyer electrically welded barmats and 
holding devices for supporting them 
are a product of the Concrete Steel 
Company, 42 Broadway, New York. 
Write to the manufacturer for particu- 
lars concerning them, kindly giving the 
name of our publication. 

Rollers.—The Erie Machine Shops, 
Erie, Pa., have issued a new booklet on 
rollers, illustrating this equipment at 
work and giving contractors stories of 
results accomplished. They will be 
pleased to send you a copy of this lit- 
erature .upon request if you will men- 
tion the name of our magazine. 


Oil, Tar and Asphalt Distributors.— 
The new catalog of the E. D. Etnyre & 
Company, Inc., 63 Jefferson St., Oregon, 
Ill., gives complete information concern- 
ing the Etnyre Model F Distributors. 
These distributors are built to fit any 
truck chassis and no experienced engi- 
neer is required for operating. They 
are full width distributors and this fea- 
ture and others of interest are empha- 
sized in the catalog. Write for a copy, 
using the name of our publication. 

Trucks.—A very useful and attractive 
40-page booklet has just been issued by 
the Autocar Company, truck manufac- 
turers of Ardmore, Pa. This book con- 
tains much of vital interest to every 
contractor and highway engineer. Six 
pages are devoted to a comprehensive 
review of the outstanding recent 
developments by the leading manufac- 
turers supplying the highway and con- 
tracting fields with shovels, concrete, 
ditch diggers, mixers, conveyors, etc. 
Of course, there are pictures of the 
Autocar trucks at work, and full 
descriptions as to construction and per- 
formance. If writing to the manufac- 
turer for The Construction Book, kindly 
use the name of our publication. 

Industrial Engines.—Write to the 
Lycoming Manufacturing Co., Williams- 
port, Pa., for their folder on series “T” 
six-cylinder power engines. General 
specifications and details and dimen- 
sional specifications on this equipment. 

Four Wheel Drive Trucks.—Coleman 
Motors Corporation, Washington, D. C., 
and Littleton, Colo., will be pleased to 
send you literature giving detailed in- 
formation concerning their four-wheel- 


drive trucks, Model C-25, 2 tons; Mode! 
D-40, 3 tons and Model X-100, 5 tons. 
These trucks are easy to steer, de 
pendable, fast, and standard parts are 
interchangeable and easily available 
Manufacturer will be pleased to sen 
bulletins on these models, or answe) 
questions concerning them. If writing 
for information, kindly give the name 
of our publication. 

Hoists and Compressors.—Two new 
folders from the O. K. Clutch & Machin- 
ery Company, Columbia, Pa., describe 
and illustrate their O-K two-speed 
slackline cableway hoists, and dragline 
scraper hoists, and portable compres- 
sors for pneumatic tool operation in in- 
dustrial and construction service. The 
hoists are available with either gasoline 
or electric driven engines. But two 
hand levers and two foot-operated brake 
levers are used in the operation of the 
cableway hoists. The compressors are 
of the vertical single-acting, duplex 
type, driven by heavy-duty gasoline en- 
gines. Write to the manufacturer for 
catalogs of this equipment. We would 
appreciate it if you would use the name 
of our publication when asking for fur- 
ther information of manufacturer. 


Melting Furnaces.—For use with 
kerosene, coal oil or gasoline the Hauck 
melting furnances and combination 
melting furnace and torch on wheels 
are fully described as to sizes, pur- 
poses, weights, etc., in Bulletin 101 and 
102 issued by the Hauck Manufacturing 
Company, 126 Tenth Street, Brooklyn, 
N. Y. These machines are in use by 
machine and repair shops, water works, 
pipe line contractors, gas companies, 
ete., and are used for melting leadite, 
lead-hydrolite, G-K Sewer Joint, etc. 
Write for these descriptive circulars, 
mentioning the name of our publication. 

Trucks.—The Hug Company, High- 
land, Ill., have literature describing 
their industrial trucks. Ask for infor- 
mation on their special models. We 
would appreciate it if you would men- 
tion our name when writing manufac- 
turer. 

Dirt Mover.—“Iron Mule,” the prod- 
uct of the Hughes-Keenan Company, 
Mansfield, O., is a complete dump unit 
mounted on the 10-20 McCormick-Deer- 
ing tractor. In short haul dirt moving 
this piece of equipment proves its mer- 
its in profits. Write to the manufac- 
turer for full particulars, giving the 
name of our magazine. 

Hyatt Roller Bearings.—Used by 
manufacturers of every type of indus- 
trial equipment. The manufacturer, 
the Hyatt Roller Bearing Company, 
Newark, N. J., will be pleased to fur- 
nish you with names of equipment using 
this type bearing. They are encased 
in lubricant tight housings, and de- 
signed to eliminate breakdowns and de- 
lays. This company has branches in 
the principal cities. 

Hydraulic Hoists. —The Hydraulic 
Hoist and Body Company, 292 Walnut 
Street, St. Paul, Minn., will be pleased 
to send you the name of distributor 








Pavements cost less - - - 


rolled with ERIES 


One big saving that you make when you use Erte Rollers: Far less 


time is spent on hand tamping, because— 


The Ertre’s compact design, with its much shorter wheel-base and 
close side and end clearance, make it possible to roll in the “tight places” 


where ordinary rollers cannot work. 


And the Erire’s unique combination of perfect con- 
trol and instant smooth reversal speeds up the work, 
and makes it easy to get smooth pavement from curb 
to curb. 


Guaraneed high compression produces uniform hard- 
ness. You have fewer bad spots to take up on account 
of honeycombing—the Erie’s extra weight is built into 
the roller, with two-thirds concentrated over the com- 
pression roll. Just the right diameter for the roll width 
—no “bridging” and no sinking in. 








You’re sure of many 
years’ trouble-proof 
service 


When you buy an ERIE 
you get extra value because 
of our many years of special- 
ization in roller building. 
The same inbuilt depend- 
ability that has kept many 
of our “veteran” Steam Rol- 
lers on the job since 1888— 
and still going strong—is 
found in our Gasoline Rol- 
lers, combined with modern 
improvements to meet pres- 
ent conditions, 





Write for our new Roller Book, which shows photos of Er1£ Rollers 
on binder and top course work. And also gives some interesting reports 
from users, who have found that it pays to use the best rollers that can 


be bought. 


ERIE MACHINE SHOPS 
Erie, Pa. 


we would like you to mention ROADS AND STREETS. 



































handling their product most conven- 
iently located to give you service, and 
will also be pleased to furnish you with 
detailed information about their equip- 
ment. Model 5UB is the St. Paul un- 
derbody hydraulic hoist, designed for 
economy of operation with minimum 
use of power to secure maximum re- 
sults. Write for information. 

Tractor Cranes.—The Industrial 
Brownhoist Model DC gasoline operated 
crawling tractor cranes, convertible to 
shovel, dragline or trench hoe, with 
capacities from % to 1% yd., is de- 
scribed in literature of the Industrial 
Brownhoist Corporation, Cleveland, O., 
and will be sent to you upon request. 

Portable Compressors and Pneumatic 
Tools.—A new feature incorporated in 
the Ingersoll-Rand gasoline-driven en- 
gine compressor during the past year 
the “Airsealed” unloader. This 
makes the portable compressor trouble- 
free and fool-proof. The “Airsealed” 
unloader is air-tight, is positive in oper- 
ation, and works automatically. It is 
made entirely from non-corrosive metal. 
Heat, oil and moisture do not affect its 
operation. The moving parts are made 
entirely of metal. The “Aftercooler” 
is a device which insures longer life 
for the air hose by reducing the tem- 
perature of the air after it leaves the 
air receiver. The “Double V Belts” 
mean less strain on the bearings, longer 
life, and a more even transmission of 
power to the radiator fan. The booklet 
of this company called “100 and 1 Ways 
to Save Money with Portable Compres- 
sors” just issued in its 7th edition by 
the manufacturer will be sent upon 
request. Address the Ingersoll-Rand 
Company, 11 Broadway, New York, or 
any of their branch offices. Kindly give 
the name of our magazine if writing 
for booklet. 

Tractors.— The McCormick-Deering 
industrial tractors are adaptable for 
every type of highway equipment. Any 
of the branches of the International 
Harvester Company or the main office 
at 606 S. Michigan Avenue, Chicago, 
will be glad to arrange demonstration 
of these industrial tractors at your con- 
venience. 

Bins and Batchers.—The C. S. John- 
son Company, Champaign, IIl., will be 
pleased to send you literature giving 
full details concerning their line of bins 
and batchers. The bins are built in 
fully assembled steel units and are al- 
ways ready fer quick erecting or dis- 
mantling. The batchers meet all re- 
quirements of the State Highway De- 
partments. The scale batchers measure 
simultaneously the material in each 
batch and indicate the weight of the 
volume as well. Write for information, 
mentioning our magazine. 

Kyrock.—The product of the Ken- 
tucky Rock Asphalt Company of Louis- 
ville, Ky., for building new roads or 
resurfacing old concrete. For partic- 
ulars concerning this product write to 
the manufacturer, kindly giving the 
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name of our publication. 
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Excavators.—Write to the Keystone 
Driller Co., Beaver Falls, Pa., for full 
particulars about this equipment. The 
electric trip is one of the attractive 
features of the Keystone skimmer-pull- 
scoop power shovel. If writing manu- 
facturer for literature, we would appre- 
ciate it if you would use the name of 
our magazine. 

Dump Bodies.—Lee Trailer and Body 
Company, 1100 Lee Road, Plymouth, 
Ind., have literature which they will 
be pleased to send you about their 
motor lift, mechanical hoist dump bod- 
ies. Mounted on Chevrolet, Indiana- 
Truck or Ford Model AA Truck. Write 
for information. 

Industrial Engines.—LeRoi Engines 
built from 3 to 170 hp. Write for par- 
ticulars on engine to meet your require- 





ments. LeRoi Company, Milwaukee, 
Wis. 
Loaders and Conveyors.—The Link- 


Belt “Grizzly” Crawler is designed to 
produce a reliable, fool-proof, easily 
operated machine. Write to the manu- 
facturer for particulars about this 
equipment. Address the Link-Belt Com- 
pany, 300 W. Pershing Road, Chicago, 
or 2045 W. Hunting Park Avenue, 
Philadelphia, Pa. If writing for bul- 
letin, kindly mention our magazine. 

Industrial Motors.—The Continental 
Motors Corporation announce a new 
series of heavy duty, slow speed Con- 
tinental engines, especially adapted for 
industrial uses. Write for special lit- 
erature on Series H. The booklet “Con- 
tinental Red Seal” issued by them 
contains much of interest concerning 
this product. Address Muskegon, Mich. 

Electric Steel Wheels for Every Pur- 
pose.—Is the title of a handsome new 
catalog issued by the Electric Wheel 
Company of Quincy, Ill. This booklet 
contains 42 pages of _ illustrations, 
prices, sizes and sectional drawings of 
wheels of every type. Recognizing the 
fact that wheel requirements are large- 
ly of an individual matter, the engi- 
neers of this company are ready to 
study the individual wheel problems, 
and out of their experience of forty 
years as specialists in this line, serve 
your needs. If writing for a copy of 
this booklet, ask for Catalog No. 25-A. 
The book contains a long list of cata- 
logs for the various lines, which may 
be selected from to meet individual re- 
quirements, and will be sent upon 
request. If writing, kindly mention the 
name of our publication. 

Young Unit Heater.—Manufactured 
by the Young Radiator Co. of Racine, 
Wis., is a heater with all copper con- 
denser core, adaptable to plants, fac- 
tories, warehouses, airplane hangars, 
garages, etc., and is described and illus- 
trated in Bulletin H-108, just issued 
by the manufacturer. If requesting 
particulars concerning this equipment, 
kindly use the name of our magazine. 

Graders — Spreaders — Bituminous 
Distributors—Sand and Gravel Equip- 
ment.—Are all treated in separate cata- 
logs recently issued by the Good Roads 
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Machinery Company, Inc., Kennett 
Square, Pa. The Autograder, illus- 
trated at work on the job and also de- 
scribed in detail, in data form, is shown 
in Bulletin KAG. The Motograder, a 
heavy grader attachment, especially de- 
signed for use with the Model 20-k 
“Cletrac” tractor, is described in Bul- 
letin KMG. The Chip Spreader illus- 
strated in KCS, is the trailer traction 
type, furnishec with or without side 
wing pans, adjustable to suit various 
height truck bodies. The Catalog on 
Bituminous Distributors is a handsome 
48-page booklet describing the latest 
development in the mechanical applica- 
tion of tars and asphalts for highway 
use. The distributors described are 
built in six models, divided into two 
types. Type PT obtain power for oper- 
ating the distributing mechanism direct 
from a power take-off connected to 
truck gears on which the distributor is 
mounted. In Type PU the power is 
developed by an independent power unit 
situated on the frame supporting the 
distributor. Sand and Gravel Equip- 
ment is the title of the catalog con- 
taining pictures and data concerning 
modern equipment for speed and econ- 
omy in Washing and Screening Sand 
and Gravel. A very elaborate 80-page 
book. Blue print drawings show vari- 
ous views of process and layout of 
plants. Many pages of clear, story-tell- 
ing pictures of plants in operation. 
Write to the manufacturer for liter- 
ature to suit your needs, mentioning 
the name of our magazine. 

Paver.—Write to the Foote Company, 
Inc., of Nunda, N. Y., for full partic- 
ulars concerning their 1929 Multifoote. 
For this model a heavier, stronger 
frame has been adopted, the boom drive 
has been simplified, the water measur- 
ing device improved, and other changes 
which add speed. We would appreciate 
it if you would mention our publication 
if writing manufacturer. 

Road Finisher.—The Ord Concrete 
Finisher, manufactured by A. W. 
French & Co., 8440 Lowe Avenue, Chi- 
cago, is designed to keep down costs 
and produce and maintain perfect roads. 
Write to the manufacturer for full par- 
ticulars about this equipment, kindly 
giving the name of our magazine. 

Trucks.—For every industrial pur- 
pose, formerly sold under the name of 
Graham Bros., are now listed as Dodge 
Bros. Ask the manufacturer to send 
you information about them. 

Buckets.—A bucket designed for dig- 
ging where ordinarily picks and shovels 
are used is described by The Hay- 
ward Company, 50 Church Street, New 
York City. The manufacturers will be 
pleased to send you detailed informa- 
tion about this product, or their engi- 
neering department will give you the 
benefit of their experience in solving 
your particular problems. Please men- 
tion this magazine if writing. 

Wire Rope.—The Hazard Wire Rope 
Company of Wilkes-Barre, Pa., will be 
pleased to send you a catalog on prices 
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For mowing where a large mower would be impractical along Highway’ or in 
It does the work of 15 or 20 men with 
Power operated and power driven 
All the operator has to do is to steer it. Pivots 
on one wheel, and can be turned sharply to any desired direction. 
tilted to cut up and down slopes. 


orchards, vineyards, natural parks, etc, 
scythes and goes anywhere a man can go. 
by four-cycle gasoline engine. 


ANAT | 


1929 HIGHWAY MOWERS 








Are a Profitable Investment 


It’s unsafe to let tall vegetation obstruct motorists’ view. 
It’s wasteful to let obnoxious weeds go to seed. 
It’s expensive to have mowing done by hand. 








Rawls New High-Speed, Heavy-Duty 
Highway Mower 


The Cutter Bars of the New Rawls High Speed 
Heavy-Duty Highway Mower are operated by a 
separate gasoline engine. Think of the cutting 
power! Heavy growth cannot slow down the 
speed of cutter bars. All the truck or auto does 
is to tow the mower. This mower has all the 
exclusive Rawls features. 

Cutter bar can be raised or lowered to any angle 
from straight up to straight down—making 
shoulders, slopes and ditches easy to mow. 


Rawls Mower Type J — Engine 


Driven Improved ! 


low—a real money saver. Write for full information. 


Rawls Manufacturing Company 


202-210 Iowa Avenue 
MOWING MACHINES EXCLUSIVELY 


Cable Address: Rawismachy, Streator, Ill. 
Codes ABC Sth Ed. and Private 


Can also be 
Easily handled in rough, close places. Priced 


Streator, Illinois 


Cutter bar demounts automatically when it 
strikes an obstruction ; can be remounted right on 
the job in a few minutes. 


Write Today for Full Information 


Rawls Heavy-Duty Highway Mowers with Axle- 
Driven Cutter Bars can still be obtained where 
this type is preferred. Embody all Rawls pat- 
ented features. 
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of their Hazard Armored Covered Wire 
Rope for highway guards and every in- 
dustrial purpose requiring a high grade 
wire rope. Write for catalog, giving 
the name of our publication. 


Agrabatchers.—-A product of the 
Heltzel Steel Form and Iron Co., War- 
ren, O. One control operates the sand 
and stone unit gates and also the upper 
and lower agrabatcher gates, which are 
interlocking. A request to the manu- 
facturer will bring you full particulars. 

Hercules Engines.—Heavy duty en- 
gines for road construction machinery 
and trucks. Specifications as to types 
and construction and uses will be sent 
upon request by the Hercules Motors 
Corporation, Canton, O. 

Tar Heaters.—The Joseph Honhorst 
Company, 1016 West 6th Street, Cin- 
cinnati, O., will be pleased to send you 
full information concerning their com- 
plete line of portable and stationary 
heaters. If writing for catalog, kindly 
mention our magazine. 

Rollers.—Write to the Huber Manu- 
facturing Company, 335 Center Street, 
Marion, O., for catalog describing their 
4-cylinder motor roller. All parts are 
fully enclosed but easily accessible. It 
is operated by single lever control and 
has a wide range of road speeds. 

Hi-Way Guards.—The Page Safety 
road guard, manufactured by the Page 
Steel & Wire Company, Bridgeport, 
Conn. Complete information concern- 
ing this product will be sent you upon 
request by the manufacturer. Kindly 
give our name if writing. 

Roller.—The Pierce Governor Com- 
pany, Anderson, Ind., have a new roller, 
and will be pleased to send you liter- 
ature showing the advantageous fea- 
tures of this equipment. Ask for 
booklet No. 10, and if writing manufac- 
turer kindly mention our paper. The 
new product is a compact, lightweight 
roller, and eliminates the hand tamping 
in hard-to-reach places. 

Calcium Chloride.—‘“3-0” Calcium 
Chloride for curing concrete is a prod- 
uct of the Columbia Chemical Division 
of the Pittsburgh Plate Glass Co., Bar- 
berton, O. Roads cured by this method 
may be opened in seven days. Write 
to the technical department of this 
company for any data you may need, 
and take advantage of the service which 
they are pleased to render. If com- 
municating with manufacturer, kindly 
mention our magazine. 

Guard Rails.— Write to J. H. Ramsey, 
11 N. Pearl Street, Albany, N. Y., for 
Bulletin B-1 describing and illustrating 
the Ramsey Safety Guard Rail. An 
economical highway protection. We 
would appreciate it if you would men- 
tion our publication if writing manu- 
facturer. 

Heavy Duty Highway Mower.—The 
Rawls Manufacturing Company, 202 
Iowa Avenue, Streator, IIl., will be 


pleased to give you full particulars con- 
cerning their Motor-Mower, Type J. 
This machine can be tilted to cut up 
and down slopes, or turned sharply in 
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any direction, and cutter bar speed is 
not slowed down in heavy growth. 
Write for further particulars, using the 
name of our magazine. 


Graders, Scoops, Crawlers, Rollers. 
The WARCO products of the W. A. Rid- 
dell Company, Bucyrus, O., are fully 
described in the new 1929 catalog. 
Write to Department D for your copy, 
describing the new one man grader, and 
the new rear crawler. We would like 
to have you mention our magazine if 
writing manufacturer. 


Maintenance Patrol.—A speedy hot 
patch outfit for prompt pavement re- 
pairs is described in literature of the 
Rightway Corporation, Builders Build- 
ing, Chicago. This is a complete 
miniature asphalt plant. Portable, de- 
mountable, self-contained, mounts on 
any truck or trailer. Everything is 
contained in one unit, 8 hp. engine, 
oscillating heating and drying drum, 
pug mill, power winch hoist, tool heater, 
fuel oil burners, storage bins, etc. Ask 
the manufacturer for further informa- 
tion about this equipment, mentioning 
the name of our publication. 

Revolving Tractor Scraper. — 
“Groundhog,” the product of the Rod- 
erick Lean Company, Mansfield, O., is 
adapted to use with any type of tractor. 
Literature giving full description and 
prices will be sent upon request. Ad- 
dress Department 12, care of the manu- 
facturer, mentioning our paper. 

Graders.—The Rome High-Lift Grad- 
ers, manufactured by the Rome Manu- 
facturing Company, Rome, N. Y., are 
designed to cut back slopes without at- 
tachments. Write to the Grader De- 
partment of the manufacturer at Rome, 
N. Y., for full particulars about the 
Rome Graders. 

Portable Compressors.—S chramm, 
Inc., West Chester, Pa., would be 
pleased to send you literature giving 
details and prices of their one-piece cast 
steel frame, and heavy duty engine of 
large capacity. Compressors are con- 
nected by a self-aligning flexible clutch, 
which permits the starting of the engine 
without compressor load. This clutch 
is also flexible in structure so that no 
wear is thrown on the engine or com- 
pressor bearing. If writing manufac- 
turer kindly give the name of our 
publication. 

Adjustable Manhole Top.—The S. E. 
T. Valve & Hydrant Co., 50 Church 
Street, New York, will be pleased to 
send you information about this man- 
hole top, which can be adjusted in a 
few minutes without digging, and thus 
greatly reduce pavement repair costs. 
If writing manufacturer kindly mention 
our magazine. 

Grader Bilades.—For all makes of 
graders or drags, snow plow blades, 
scarifier and rooter teeth, steel frames 
and shapes to specifications. Write to 
the Shunk Manufacturing Company, 
P. O. Box 37C, Bucyrus, O., for infor- 
mation. Kindly mention this paper. 

SKF Ball and Roller Bearings.—SKF 
Industries, Inc., 40 East 34th Street, 





When writing for any of this literature, please mention Roaps AND STREETS, 





New York City, would be pleased tw 
furnish you with data about their bear- 
ings, their slogan being “To put the 
right bearing in the right place.” 

Paver.—Write to the T. L. Smith 
Company, 1091 32nd Street, Milwaukee, 
Wis., for Catalog No. 428 describing 
the Smith 27-E Paver. This machine 
has several additional high speed fea- 
tures in advance of the 1928 machine. 
Write for full information. 

Gas Shovel.—For detailed description 
and illustration of the Speeder %-yd., 
full-revolving, fully convertible, Model 
B-3 gas shovel, write to the Speeder 
Machinery Corporation, 1211 South 6th 
Street, West, Cedar Rapids, Ia. This 
model features many improvements; 
greater hoist, crowd, swing and travel 
speeds, more power and a new simple 
ultra-positive steering mechanism, elec- 
tric lights and starter standard equip- 
ment. We would like to have you 
mention our magazine if writing manu- 
facturer. 

Tar and Asphalt Heaters.—The Lit- 
tleford Bros., 454 E. Pearl St., Cincin- 
nati, O., would be pleased to send you 
information about their 1929 models of 
their oil burning tar and asphalt ket- 
tles. The 1929 model of 84-W is made 
in 50, 75, 110 and 165 gal. sizes, and 
has a new double hinged cover that can 
be opened at either end or entirely re- 
moved from the kettle, and can be 
fastened down securely to prevent 
splashing of material as the outfit is 
trailed. Model 78-OB is a 300 gal. 
Trail-O-Heater equipped with cover for 
hand spraying attachment. If writing 
the manufacturer, kindly use the name 
of our publication. 

Semi-Trailer—The Martin Trailer 
Company, Westfield, Mass., will be 
pleased to send you a series of Bul- 
letins describing their trailers and 
auxiliary equipment. These will be 
sent to you bound in loose leaf style 
for additions as they are issued if you 
request them. Bulletins A, B and C 
describe the semi-trailers and rocking 
fifth-wheels. The use of. the semi- 
trailer trebles the capacity of the truck 
without additional strain on the driving 
mechanism, and while one is being 
drawn, another can be loaded and still 
a third unloaded, all for use with one 
motor vehicle. The rocking fifth wheel 
has a crosswise hinge which admits of 
a longitudinal or fore and aft rocking 
motion and allows the vehicle to con- 
form to all road unevenness, and this 
is accomplished without interfering with 
the stability. Write to the manufac- 
turer for information and literature 
concerning this equipment. Kindly give 
the name of our publication. 

Hunt Process of Curing Concrete.— 
This is a process of curing concrete 
without dirt or water covering. This is 
done by preventing the moisture in the 
newly poured concrete from evaporat- 
ing. Immediately after the concrete 
pavement has been poured and finished 
a coating of “McEverlast” Paving Spe- 
cial is sprayed on with a gun. This 
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will show surprising results. 
hub with a testing machine and see what happens. 
with any other tests you have facilities for making. 


French & Hecht 
wheels are de- 
signed to best meet 
the requirements 
of the machine on 
which they are 
used. The hubs 
may be of cast 
iron, cast steel, 
malleable or steel 
tubing. 
Spokes may be 
flat, round, or oval, 
and arranged in 
the wheel to best 
meet the load re- 
quirements. 
Tire 
may be 
flanged 
grooved, concave, 
convex, half oval, 
etc., in order to 
best perform the 
service desired. 
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In French & 
Hecht wheel con- 
struction 
spoke is heated and 
forged in the hub, 
forming a head on 


each 


inside and a 


shoulder 
outside, similar to 
a boiler rivet. 

It is expanded in 


tire 


on the 


with a 


shoulder on the in- 
side and the end is 
riveted on the out- 





HERE are four common and distinct types of built-up metal 


If you have ever examined these different types, 


FRENCH & HECHT, Inc. 


Wheel Builders Since 1888 


DAVENPORT, IOWA 





SPRINGFIELD, OHIO 


after they have been subjected to hard use for some time, 
you will need no further tests or proofs to judge their compara- 


Actual use is the most conclusive test of wheels because con- 
tinuous shocks and vibration added to the dead strain are certain 
to reveal in time the weak points in a wheel. 


However, simple tests can be made in a shop or laboratory that 
Pull out a spoke or two from each 
Follow this 


French & Hecht wheels are actually about 35% stronger than 
other types of comparable weight because the French & Hecht 
method of fastening spokes in a hub and tire is mechanically 
superior, that is why French & Hecht type of construction is so 


FRENCH & HECHT 


"~TEEL WHEELS 


Please mention Roaps AND STREETS—it helps. 


TESTING WHEELS 





























Due to well known char- 
acteristics of cast iron, it 
is impossible to secure 
uniform adhesion or tight- 
ness of spoke in this type 
of wheel. Sounding the 
spokes in a wheel will re- 
veal the loose ones. 














The locknut draws the 
spoke up so that the 
threads have a bearing on 
one side only. Spokes 
fastened in this manner 
tend to work loose in the 
hub. In this type of wheel 
the spokes are not fast- 
ened in the rim. 


























Here the rivets in spokes 
are under shearing strain. 
Also fastening of spokes 
to rim in this type of 
wheel offers certain diffi- 
culties that are not easily 
met. 




























































method completely seals the surface uf 
the concrete and prevents evaporation 
of the original mixing water. Write 
to McEverlast, Inc., 111 West 7th St., 
Los Angeles, Cal., for a copy of Catalog 
No. 3, giving information about this 
process. If writing for particulars, 
kindly give the name of our publication. 

Road Rails.—Metal Forms Corpora- 
tion of Milwaukee, Wis., will be pleased 
to send you literature describing and 
illustrating the use of their Metaform 
road rails, built in the form of a solid 
tube, with rigid stake boxes and posi- 
tive joints. If requesting information, 
kindly give the name of our magazine. 

Radiators.—For use on all industrial 
engines. Write to the Modine Manu- 
facturing Co., Racine, Wis., for infor- 
mation about their Turbotube Radi- 
ators. We would appreciate it if you 
would give the name of our publication. 

Asphalt Heaters.—Catalog No. 11 has 
been issued by the Mohawk Asphalt 
Heater Co., Schenectady, N. Y., describ- 
ing their combination tool and asphalt 
heater. This “Hotstuf” equipment is 
built with a patented elevated melting 
chamber. The advantages of this type 
of heater is fully described in literature. 
Send for a copy of catalog, mentioning 
our magazine. 

Portable Flasher.—This electric 
warning light cannot be blown out or 
drowned out. It is manufactured by 
the National Carbon Company, Inc., and 
when operated continuously the Colum- 
bia Dry Batteries should last two 
months. The operating cost is low and 
the only attention is the changing of 
batteries every two or three months. 
Write to the manufacturer at 30 East 
12nd Street, New York City, or to any 
of their branches in regard to this sig- 
nal. Kindly give the name of our pub- 
lication if writing. 

Concrete Reinforcements.—If_ inter- 
ested in a report on the results of the 
use of welded steel fabric in road work, 
write to the National Steel Fabric Com- 
pany, 1811 Union Trust Building, Pitts- 
burgh, Pa., asking for a copy of their 
book on Application of Results from 
Road Surveys. National reinforcing 
product is adaptable to every kind of 
reinforcing concrete work. This book 
will be sent to you without obligation 
and we would appreciate it if you would 
kindly mention our magazine if writing 
for it. 

Resiliflex Road Guard.—A product of 
the National Traffic Guard Co., 215 
Moreland Ave., N. E., Atlanta, Ga. A 
flexible, smooth surfaced safety traffic 
guide. All rail sections are completely 
interlocked with double hinge joints, 
making continuous structure, and 
springs support Resiliflex rails 6 in. 
from posts to prevent vehicles from col- 
liding with posts. All parts are gal- 
vanized for rust protection. Write to 
the manufacturer for complete infor- 
mation on this product, giving the name 
of our magazine. 
Snow Loader.—The 


Nelson Snow 


Loader has a capacity of 10 to 15 yd. 
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a minute in new snow and 5 to 8 yd. in 
old refrozen snow. It works uphill or 
down in ice, snow or slush. Write to 
the manufacturer, the N. P. Nelson 
Iron Works, Inc., 821 Bloomfield Ave- 
nue, Passaic, N. J., for detailed infor- 
mation. Kindly use the name of our 
magazine. 

Flood Lights.—For night work. Write 
to the Oxweld Acetylene Company, 30 
East 42nd Street, New York City, for 
information about their Carbice Flood 
Light. This light has only three parts 
and any inexperienced laborer can 
charge it in a few minutes. A charge 
lasts twelve hours. Its operating cost 
is low. If requesting particulars of the 
manufacturer kindly mention our maga- 
zine. 


Drag Shovel.—The Page Engineering 
Company, 844 Rush Street, Chicago, 
wili be pleased to send you complete 
information in regard to this equip- 
ment. The Page Drag Shovel attach- 
ment grades with long, flat, horizontal 
strokes and makes an excellent device 
for tearing up old macadam or concrete 
roads. If writing manufacturer kindly 
give the name of our paper. 

Metal Lath and Reinforcements.— 
The Union Steel Products Company of 
Albion, Mich., have just issued a hand- 
some 16-page booklet describing and 
illustrating their building specialties. 
Reed clips, form spacers, column tie 
units, beam bar spacers, slab bar spac- 
ers, lath hanger, straight wire lengths, 
special wire shapes are some of the 
products described in this book. The 
bulletin contains a list of buildings 
using Reed clips, and a table of sizes 
to meet every requirement. If asking 
for a copy of this catalog specify No. 
227. Their engineering department will 
be pleased to quote on any special wire 
or light metal building specialties, if 
furnished with specifications. If writ- 
ing the manufacturers, we would appre- 
ciate the mention of our publication. 

Loaders, Conveyors, Ditchers, Ete.— 
—“Loading Layouts, Ditching Snap- 
shots and Records” is the title of a 
very attractive booklet issued by the 
Barber-Green Company, 510 West Park 
Avenue, Aurora, Ill. This equipment is 
illustrated at work and records are 
given. Construction of machinery and 
specifications are given. Write for a 
copy of this book, giving the name. of 
our magazine. 

Industrial Engines.—The Stearns 
Motor Manufacturing Company, Lud- 
ington, Mich., will be pleased to send 
you upon request a set of Stearns Engi- 
neering Bulletins, fully describing and 
illustrating by pictures and cross-sec- 
tional drawings the Stearns engines for 
all industrial purposes. Write for this 
literature, giving the name of our 
magazine. 

Stover Engines.—The Stover Manu- 
facturing & Engine Company, 27 Lake 
Street, Freeport, IIl., have issued lit- 
erature describing their entire line of 
industrial engines, illustrating and 
pointing out the advantages of their 
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new horizontal-type completely enclosed 
Stover engine. It automatically Jubri- 
cates not only the piston and cylinder, 
but all other moving parts by a splash 
system. If writing for information, 
kindly mention our publication. 


Steel Posts.—Upon request, Sweet’s 
Steel Company, Williamsport, Pa., will 
be pleased to send descriptive catalog 
concerning this product. These posts 
are rolled from the highest grade car- 
bon steel, easy to drive, and self-con- 
tained, and afford a high degree of 
safety. Kindly use the name of our 
paper if writing manufacturer. 

Tar Kettles, Carriers, Ete.—The Tar- 
rant Manufacturing Company, Saratoga 
Springs, N. Y., will be pleased to send 
you new catalog with full particulars 
about their complete line of products, 
such as brick filling pots, asphalt ket- 
tles, can carriers, cans, sidewalk sand- 


ers, etc. If you write to the manufac- 
turer, will you kindly mention our 
magazine. 


Roller Bearings.—If desiring statis- 
tics in regard to roller bearings, write 
to the Timken Roller Bearing Company, 
Canton, O., who will be pleased to send 
you full particulars. Equipment for 
road building must be able to stand 
abuse and shocks, and an important 
feature in construction of shovels, pav- 
ers, graders, mixers, etc., is the type 
of bearings used. If writing to the 
manufacturer for information in regard 
to their product, kindly use the name 
of our paper. 

Torches and Stampings.—Literature 
from the Toledo Pressed Steel Com- 
pany, Toledo, O., gives full description 
and illustrations of our new Toledo 
torch, which rights itself from any posi- 
tion and is a guarantee from injury 
damages. For night work this torch is 
a great safeguard. When equipped with 
the Economy Burner, the burning time 
of this torch allows a safe margin for 
week end service. Write for literature, 
using the name of our magazine. 

Formgrader.—Manufactured by Ted 
Carr & Company, 939 North Avenue, 
Chicago, will successfully dig ordinary 
old macadam or any soil from 4 to 700 
ft. per hour, cutting a level, flat trench 
12 in. wide up to 12 in. deep. This 
machine is fully described in a folder 
issued by the manufacturer. Kindly 
mention our paper if writing for infor- 
mation. ; 

Power Plow Scrapers.—The Engi- 
neering Department of the Garst Manu- 
facturing Company, Chicago, Illinois, 
have prepared literature on the reasons 
why their Power Plow Scrapers cut 
handling costs. These plow scrapers 
dig as they convey and are good for all 
kinds of soils. They can be operated 
efficiently by one man or two men. 
They have an operating radius of 400 
feet, and not only convey to a central 
delivery point but are widely used for 
storing material. Much interesting in- 
formation about these plows will be 
furnished by this company upon re- 
quest. 
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Barnes High Pressure Pumps have gained an enviable 
reputation as a result of their reliable performance dur- 
ing the past ten years. But not content with this achieve- 
ment, the 1929 pump embodies a new design, which, 
retaining all proven features of the earlier models, gives 
greater value. 


The following are some of the reasons for Barnes 
supremacy: 
1. Crank shaft guaranteed against breakage. © 
2. Specially designed plungers, positively prevent water 
leakage into crank case. 
3. Roller Bearings on all shafts, including crank shaft. 


4 
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The Greatest Barnes Pump 
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. All working parts, including plungers, completely 


enclosed. 

Self adjusting multiple disc clutch. 

Most simple, self-oiling system—one moving part 
rotary pump. 

All steel gears with heat treated pinions. 

Three point suspension truck, spring mounted. 
Detachable water cylinders. 

Flexible coupling between pump and engine. 
Quickly demountable power unit. 


. Rubber tired roller bearing wheels, interchangeable 


with standard steel wheels. 


THE BARNES MANUFACTURING CO. 
11901 Main St., MANSFIELD, OHIO 


BARNES PUMPS 





Mail This Coupon 





The Barnes Manufacturing Company, 
901 Main Street, Mansfield, Ohio. 


Please send me complete descriptive literature covering Barnes Road Pumps. 


for 
Address - _ 
Complete Data 
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Stanolind.—Write to the Standard Oil 
Company of Indiana, 910 South Mich- 
igan Avenue, Chicago, for information 
,concerning Stanolind Cut-Back Asphalt 
as an aid in resurfacing macadam. 


Crushers.—Catalog No. 8C, presented 
by the Bakstad Crusher & Equipment 
Corporation, Chicago, is just off the 
press. This is a very handsomely as- 
sembled booklet on the 3-Jaw Crusher, 
a unit having three crushers in one; a 
primary and two secondary crushers, 
actuated by the same mechanism re- 
quired to operate one crusher. This is 
accomplished by the addition of only 
two principal parts. The bulletin gives 
detailed description and illustration of 
the machine and its parts, with some 
very convincing testimonials from users 
of this equipment. The booklet con- 
tains an inquiry blank to be filled out 
stating just what your requirements are 
in order that your individual problems 
may be solved when literature is sent 
you. In writing for this catalog, kindly 
give the name of our publication. 


Excavating.—A limited edition of a 
copyrighted piece of literature called 
“Excavating in Pre-Drained Wet Soils” 
is yours if you care to write to the 
Domestic Engine & Pump Company, N. 
Queen Street and P. R. R., Shippens- 
burg, Pa., and request that a copy be 
sent to you. This booklet contains val- 
uable information for engineer and con- 
tractor. We would appreciate it if you 
would mention our publication when 
writing for a copy. 


Four Wheel Trailers with Under 
Body Hoists.—The Fruehauf Trailer 
Company, 10937 Harper Avenue, De- 
troit, Michigan, have some interesting 
data on the Fruehauf System of Low 
Cost Haulage. This engineering in- 
formation, together with illustrations 
showing just what their products can 
accomplish in unloading problems, will 
be sent upon request. There is no 
obligation, simply address Mr. W. B. 
Chapoton at the above address. 


Rotary Fresno.—The Western Ro- 
tary Fresno hauls up to 200 yards and 
is to be used with small, fast tractor, 
both operated by one man. It is a 
model of efficiency in earth moving. 
For particulars concerning this equip- 
ment write for Bulletin 28BRS, West- 
ern Wheeled Scraper Company, Aurora, 
Illinois. 


Graders.—The Galion Iron Works & 
Mfg. Co., of Galion, Ohio, issue fully 
illustrated literature describing the 
Galion E-Z Adjustable Leaning Wheel 
Graders. The latest patent covered im- 
provement on this piece of equipment is 
the Automatic Pivotal Rear Axle. This 
company will be pleased to send you 
information concerning this machinery. 
If writing kindly mention our maga- 
zine. 


Crushers.—The Iowa Manufacturing 
Company of Cedar Rapids, Iowa, issue 
a complete catalog treating of crush- 
ers and crushing equipment for han- 
dling rock, sand and gravel. Their one- 
piece outfit in one operation crushes, 
screens and loads. Write to Mr. John H. 
Jay, Iowa Manufacturing Company at 
Cedar Rapids for a copy of this catalog 
if interested in this type of equipment. 
If you will mention Roads and Streets 
when writing, we shall appreciate it. 


Road Guards.—The Cyclone Fence 
Company offer to any one interested 
specifications and details for working 
out safety campaigns. This informa- 
tion is based on programs now being 
carried out by leading highway com- 
missions. If desiring this information, 
write to Mr. G. H. Kinney, Cyclone 
Fence Company, at Waukegan, Illinois, 
using the name of our magazine. 


Crushers.—Write for Catalog No. 
158, concerning Telsmith Primary 
Breaker, and 2F3 on the Telsmith Re- 
duction Crusher, issued by the Smith 
Engineering Works, 82 Capitol Drive, 
Milwaukee, Wis. The great crushing 
capacity of this equipment is accounted 
for by its great feed area. These bulle- 
tins are free, and will be sent without 
obligation if you will kindly mention 
Roads and Streets. 


Seal Tight Expansion Joints.—The 
necessity for expansion joints, types 
that have been used, types of pre- 
moulded joints, etc., are discussed in a 
little booklet called Seal Tight issued 
by W. R. Meadows, Inc., Elgin, IIli- 
nois. Allowances must be made for the 
expansion and contraction of concrete 
as affected by weather conditions, and 
this booklet gives results as accom- 
plished with Seal Tight in controlling 
this problem. Write to Mr. W. R. 
Meadows at Elgin for complete infor- 
mation regarding these expansion 
joints, mentioning the name of our 
magazine. 


Dual Drive Motor Grader.—The trac- 
tor in the Austin Dual Drive Motor 
Grader is mounted on four wheels in- 
stead of two, and all of these are drive 
wheels, and is a unit entirely separate 
from the rest of the machine. A com- 
plete description of the construction and 
operation of this equipment will be 
mailed upon request by the Austin- 
Western Road Machinery Co., 400 N. 
Michigan Ave., Chicago. The dual drive 
features of the grader contribute to 
more power, more traction, freedom 
from skidding or miring, and operates 
efficiently and economically on soft, wet 
or rough ground. Literature on this 
type grader will be found of interest 
to all users of grading equipment. If 
writing to Mr. H. F. Barrows of the 
Austin-Western Company for this in- 
formation, kindly give the name of our 
magazine. 


Steel Wheels.—For use on graders, 
maintainers, tractors, trucks, trailers, 
scrapers, wheel barrow, carts, etc. 
French & Hecht, Inc., wheel builders, 
of Davenport, Iowa, and Springfield, 
Ohio, will gladly furnish information 
concerning wheels to meet any require- 
ments or design. For this detailed in- 
formation write to this company at 
either of their plants, mentioning the 
name of this magazine. 


Trailers——The Rogers Brothers Cor- 
poration, 116 Orchard Street, Albion, 
Pa., have just issued a new catalog 
describing the practical features of the 
Rogers Goose Neck Heavy Duty Trail- 
ers. It is made in capacities from 5 
to 100 tons and built to carry loads in 
excess of ratings. For economically 
moving steam shovels, cranes, ditchers 
or other heavy machinery this heavy 
duty trailer is built to serve. When 
writing for the new catalog, we would 
appreciate your mentioning this maga- 
zine. 


Cement.—Of interest to the cement 
users is the new booklet issued by The 
Universal Portland Cement Companyy 
called High Early Strength Concrete. 
This booklet gives full details for secur- 
ing strong concrete in three days with 
the usual materials and labor. Write 
to Mr. Charles S. Rye of the Chicago 
office of the Universal Portland Cement 
Company for a copy of this booklet. 
We would appreciate your mentioning 
our magazine if writing. 


Tarmac.—A product of the American 
Tar Products Company for cold or hot 
surface ‘treating, there is a grade for 
every highway need, This company has 
branch plants located over the country 
in order to insure prompt shipment to 
meet the highway engineer’s needs. 
Write to the American Tar Products 
Company at Pittsburgh, Pa., for par- 
ticulars concerning this product and the 
nearest distributor. 


Gas Shavel.—The Ohio Power Shovel 
Company, Lima, Ohio, will send upon 
request descriptive literature about the 
Lima “101” gas-shovel with capacities 
of 1 yd. and 1% yd. Kindly mention 
Roads and Streets magazine if writing 
to Mr. Grant Davis, at Lima for this 
information. 


Shovels, Cranes, Dragline, etc.—The 
General Excavator built for service as 
shovel, clamshell, dragline, backhoe, 
skimmer, crane or backfiller may be 
thoroughly investigated by calling on 
any of the distributors for this equip- 
ment, which is manufactured by the 
General Excavator Company, Marion, 
O. Write to Mr. F. B. Morrison, care 
of the General Excavator Company, for 
the name and address of the nearest 
distributor. Will you use the name of 
our paper if asking for information? 





SAVE YOUR TIME! 





USE OUR SERVICE! 
be cheerfully furnished to you by our Service Department. 


Prices on equipment, names of manufacturers or their catalogs will 
Write Roads and Streets, 


221 E. 20th St., Chicago. 








When writing for any of this literature, please mention RoApS AND STREETS. 








